Case Name: MARCONI WIRELESS CO. V. U.S,,320U.S. 1

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

1. THE BROAD CLAIMS OF THE MARCONI PATENT NO. 763,772, FOR
IMPROVEMENTS IN APPARATUS FOR WIRELESS TELEGRAPHY - BRIEFLY, FOR A
STRUCTURE AND ARRANGEMENT OF FOUR HIGH-FREQUENCY CIRCUITS WITH
MEANS OF

INDEPENDENTLY ADJUSTING EACH SO THAT ALL FOUR MAY BE BROUGHT INTO
ELECTRICAL RESONANCE WITH ONE ANOTHER - HELD INVALID BECAUSE
ANTICIPATED. P. 38.

MARCONI SHOWED NO INVENTION OVER STONE (PATENT NO. 714,756) BY
MAKING

THE TUNING OF HIS ANTENNA CIRCUIT ADJUSTABLE, OR BY USING LODGE'S
(PATENT NO. 609,154) VARIABLE INDUCTANCE FOR THAT PURPOSE. WHETHER
STONE'S PATENT INVOLVED INVENTION IS NOT HERE DETERMINED.

2. MERELY MAKING A KNOWN ELEMENT OF A KNOWN COMBINATION
ADJUSTABLE

BY A MEANS OF ADJUSTMENT KNOWN TO THE ART, WHEN NO NEW OR
UNEXPECTED

RESULT IS OBTAINED, IS NOT INVENTION. P. 32.

3. AS BETWEEN TWO INVENTORS, PRIORITY OF INVENTION WILL BE AWARDED
TO THE ONE WHO BY SATISFYING PROOF CAN SHOW THAT HE FIRST CONCEIVED
OF

THE INVENTION. P. 34.

4. COMMERCIAL SUCCESS ACHIEVED BY THE LATER INVENTOR AND PATENTEE
CANNOT SAVE HIS PATENT FROM THE DEFENSE OF ANTICIPATION BY A PRIOR
INVENTOR. P. 35.

5. IN THE EXERCISE OF ITS APPELLATE POWER, THIS COURT MAY CONSIDER
ANY EVIDENCE OF RECORD WHICH, WHETHER OR NOT CALLED TO THE
ATTENTION OF

THE COURT BELOW, IS RELEVANT TO AND MAY AFFECT THE CORRECTNESS OF
ITS

DECISION SUSTAINING OR DENYING ANY CONTENTION WHICH A PARTY HAS
MADE

BEFORE IT. P. 44.

6. ALTHOUGH THE INTERLOCUTORY DECISION OF THE COURT OF CLAIMS IN
THIS CASE THAT CLAIM 16 OF MARCONI PATENT NO. 763,772 WAS VALID AND



INFRINGED WAS APPEALABLE, THE DECISION WAS NOT FINAL UNTIL THE
CONCLUSION OF THE ACCOUNTING; HENCE, THE COURT DID NOT LACK POWER
AT

ANY TIME PRIOR TO ENTRY OF ITS FINAL JUDGMENT AT THE CLOSE OF THE
ACCOUNTING TO RECONSIDER ANY PORTION OF ITS DECISION AND REOPEN ANY
PART OF THE CASE, AND IT WAS FREE IN ITS DISCRETION TO GRANT A
REARGUMENT BASED EITHER ON ALL THE EVIDENCE THEN OF RECORD OR ONLY
THE

EVIDENCE BEFORE THE COURT WHEN IT RENDERED ITS INTERLOCUTORY
DECISION,

OR TO REOPEN THE CASE FOR FURTHER EVIDENCE. P. 47.

7. THE JUDGMENT OF THE COURT OF CLAIMS HOLDING VALID AND INFRINGED
CLAIM 16 OF MARCONI PATENT NO. 763,772 IS VACATED AND REMANDED IN
ORDER

THAT THAT COURT MAY DETERMINE WHETHER TO RECONSIDER ITS DECISION IN
THE

LIGHT OF THE GOVERNMENT'S PRESENT CONTENTION THAT CLAIM 16, AS
CONSTRUED BY THE COURT OF CLAIMS, WAS ANTICIPATED BY THE PATENTS TO
PUPIN, NO. 640,516, AND FESSENDEN, NO. 706,735. P. 48.

8. A DEFENDANT IN A PATENT INFRINGEMENT SUIT WHO HAS ADDED NON
INFRINGING AND VALUABLE IMPROVEMENTS WHICH CONTRIBUTED TO THE
MAKING OF

THE PROFITS IS NOT LIABLE FOR BENEFITS RESULTING FROM SUCH
IMPROVEMENTS. P. 50.

9. DISCLOSURE BY PUBLICATION MORE THAN TWO YEARS BEFORE APPLICATION
FOR A PATENT BARS ANY CLAIM FOR A PATENT FOR AN INVENTION EMBODYING
THE

PUBLISHED DISCLOSURE. P. 57.

10. INVALIDITY IN PART OF A PATENT DEFEATS THE ENTIRE PATENT UNLESS
THE INVALID PORTION WAS CLAIMED THROUGH INADVERTENCE, ACCIDENT, OR
MISTAKE, AND WITHOUT ANY FRAUDULENT OR DECEPTIVE INTENTION, AND IS
DISCLAIMED WITHOUT UNREASONABLE NEGLECT OR DELAY. P. 57.

11. FLEMING PATENT NO. 803,864 HELD INVALID BY REASON OF AN IMPROPER
DISCLAIMER. P. 58.

THE SPECIFICATIONS PLAINLY CONTEMPLATED THE USE OF THE CLAIMED
DEVICE

WITH LOW AS WELL AS HIGH FREQUENCY CURRENTS, AND THE PATENT WAS
INVALID

FOR WANT OF INVENTION SO FAR AS APPLICABLE TO USE WITH LOW



FREQUENCY

CURRENTS; THE CLAIM WAS NOT INADVERTENT, AND THE DELAY OF TEN YEARS
IN

MAKING THE DISCLAIMER WAS UNREASONABLE.

12. THAT THE PATENTEE'S CLAIM FOR MORE THAN HE HAD INVENTED WAS NOT
INADVERTANT, AND THAT HIS DELAY IN MAKING DISCLAIMER WAS
UNREASONABLE,

WERE QUESTIONS OF FACT; BUT, SINCE THE COURT OF CLAIMS IN ITS OPINION
IN THIS CASE PLAINLY STATES ITS CONCLUSIONS AS TO THEM, AND THOSE
CONCLUSIONS ARE SUPPORTED BY SUBSTANTIAL EVIDENCE, ITS OMISSION TO
MAKE

FORMAL FINDINGS OF FACT IS IMMATERIAL. P. 58.

13. THE DISCLAIMER STATUTES ARE APPLICABLE TO ONE WHO ACQUIRES A
PATENT UNDER AN ASSIGNMENT OF THE APPLICATION. P. 59.

MARCONI WIRELESS TELEGRAPH COMPANY OF AMERICA V. UNITED STATES* .

*TOGETHER WITH NO. 373, UNITED STATES V. MARCONI WIRELESS TELEGRAPH
COMPANY OF AMERICA, ALSO ON WRIT OF CERTIORARI, 317 U.S. 620, TO THE
COURT OF CLAIMS.

CERTIORARI TO THE COURT OF CLAIMS.

WRITS OF CERTIORARI, 317 U.S. 620, ON CROSS-PETITIONS TO REVIEW A
JUDGMENT IN A SUIT AGAINST THE UNITED STATES TO RECOVER DAMAGES FOR
INFRINGEMENT OF PATENTS. SEE 81 CT. CLS. 741.

MR. CHIEF JUSTICE STONE DELIVERED THE OPINION OF THE COURT.

THE MARCONI COMPANY BROUGHT THIS SUIT IN THE COURT OF CLAIMS
PURSUANT

TO 35 U.S.C. SEC. 68, TO RECOVER DAMAGES FOR INFRINGEMENT OF FOUR
UNITED STATES PATENTS. TWO, NO. 763,772, AND REISSUE NO. 11,913, WERE
ISSUED TO MARCONI, A THIRD, NO. 609,154, TO LODGE, AND A FOURTH, NO.
803,684, TO FLEMING. THE COURT HELD THAT THE MARCONI REISSUE PATENT
WAS NOT INFRINGED. IT HELD ALSO THAT THE CLAIMS IN SUIT, OTHER THAN
CLAIM 16, OF THE MARCONI PATENT NO. 763,772, ARE INVALID; AND THAT
CLAIM 16 OF THE PATENT IS VALID AND WAS INFRINGED. IT GAVE JUDGMENT
FOR PETITIONER ON THIS CLAIM IN THE SUM OF $42,984.93 WITH INTEREST.

IT HELD THAT THE LODGE PATENT WAS VALID AND INFRINGED, AND THAT THE
FLEMING PATENT WAS NOT INFRINGED AND WAS RENDERED VOID BY AN
IMPROPER

DISCLAIMER. THE CASE COMES HERE ON CERTIORARI, 317 U.S. 620, 28 U.S.C.



SEC. 288(B), ON PETITION OF THE MARCONI COMPANY IN NO. 369, TO REVIEW
THE JUDGMENT OF THE COURT OF CLAIMS HOLDING INVALID THE CLAIMS IN
SUIT,

OTHER THAN CLAIM 16, OF THE MARCONI PATENT, AND HOLDING THE FLEMING
PATENT INVALID AND NOT INFRINGED, AND ON PETITION OF THE GOVERNMENT
N

NO. 373, TO REVIEW THE DECISION ALLOWING RECOVERY FOR INFRINGEMENT
OF

CLAIM 16 OF THE MARCONI PATENT. NO REVIEW WAS SOUGHT BY EITHER
PARTY

OF SO MUCH OF THE COURT'S JUDGMENT AS SUSTAINED THE LODGE PATENT
AND

HELD THE FIRST MARCONI REISSUE PATENT NOT INFRINGED.

MARCONI PATENT NO. 763,772.

THIS PATENT, GRANTED JUNE 28, 1904, ON AN APPLICATION FILED NOVEMBER
10, 1900, AND ASSIGNED TO THE MARCONI COMPANY ON MARCH 6, 1905, FN1

IS FOR IMPROVEMENTS IN APPARATUS FOR WIRELESS TELEGRAPHY BY MEANS
OF

HERTZIAN OSCILLATIONS OR ELECTRICAL WAVES. IN WIRELESS TELEGRAPHY,
SIGNALS GIVEN BY MEANS OF CONTROLLED ELECTRICAL PULSATIONS ARE
TRANSMITTED THROUGH THE ETHER BY MEANS OF THE SOCALLED HERTZIAN
OR

RADIO WAVES. HERTZIAN WAVES ARE ELECTRICAL OSCILLATIONS WHICH
TRAVEL

WITH THE SPEED OF LIGHT AND HAVE VARYING WAVE LENGTHS AND
CONSEQUENT

FREQUENCIES INTERMEDIATE BETWEEN THE FREQUENCY RANGES OF LIGHT
AND

SOUND WAVES. THE TRANSMITTING APPARATUS USED FOR SENDING THE
SIGNALS

IS CAPABLE, WHEN ACTUATED BY A TELEGRAPH KEY OR OTHER SIGNALLING
DEVICE, OF PRODUCING, FOR SHORT PERIODS OF VARIABLE LENGTHS,
ELECTRICAL

OSCILLATIONS OF RADIO FREQUENCY (OVER 10,000 CYCLES PER SECOND) IN AN
ANTENNA OR OPEN CIRCUIT FROM WHICH THE OSCILLATIONS ARE RADIATED TO
A

DISTANT RECEIVING APPARATUS. THE RECEIVER HAS AN OPEN ANTENNA
CIRCUIT

WHICH IS ELECTRICALLY RESPONSIVE TO THE TRANSMITTED WAVES AND IS
CAPABLE OF USING THOSE RESPONSES TO ACTUATE BY MEANS OF A RELAY OR
AMPLIFIER ANY CONVENIENT FORM OF SIGNALLING APPARATUS FOR MAKING
AUDIBLE AN ELECTRICALLY TRANSMITTED SIGNAL, SUCH AS A TELEGRAPH
SOUNDER



OR A LOUD SPEAKER. IN BRIEF, SIGNALS AT THE TRANSMITTER ARE UTILIZED
TO CONTROL HIGH FREQUENCY ELECTRICAL OSCILLATIONS WHICH ARE
RADIATED BY

AN ANTENNA THROUGH THE ETHER TO THE DISTANT RECEIVER AND THERE
PRODUCE

AN AUDIBLE OR VISIBLE SIGNAL.

ALL OF THESE WERE FAMILIAR DEVICES AT THE TIME OF MARCONI'S
APPLICATION FOR THE PATENT NOW IN SUIT. BY THAT TIME RADIO HAD PASSED
FROM THE THEORETICAL TO THE PRACTICAL AND COMMERCIALLY
SUCCESSFUL.

FOUR YEARS BEFORE, MARCONI HAD APPLIED FOR HIS ORIGINAL AND BASIC
PATENT, WHICH WAS GRANTED AS NO. 586,193, JULY 13, 1897 AND REISSUED
JUNE 4, 1901 AS REISSUE NO. 11,913. HE APPLIED FOR HIS CORRESPONDING
BRITISH PATENT, NO. 12039 OF 1896, ON JUNE 2, 1896. MARCONI'S ORIGINAL
PATENT SHOWED A TWO-CIRCUIT SYSTEM, IN WHICH THE HIGH FREQUENCY
OSCILLATIONS ORIGINATED IN THE TRANSMITTER ANTENNA CIRCUIT AND THE
DETECTING DEVICE WAS CONNECTED DIRECTLY IN THE RECEIVER ANTENNA
CIRCUIT. BETWEEN 1896 AND 1900 HE DEMONSTRATED ON NUMEROUS
OCCASIONS

THE PRACTICAL SUCCESS OF HIS APPARATUS, ATTAINING SUCCESSFUL
TRANSMISSION AT DISTANCES OF 70 AND 80 MILES. DURING THOSE YEARS HE
APPLIED FOR A LARGE NUMBER OF PATENTS IN THIS AND OTHER COUNTRIES
FOR

IMPROVEMENTS ON HIS SYSTEM OF RADIO COMMUNICATION. FN2

THE PARTICULAR ADVANCE SAID TO HAVE BEEN ACHIEVED BY THE MARCONI
PATENT WITH WHICH WE ARE HERE CONCERNED WAS THE USE OF TWO HIGH
FREQUENCY CIRCUITS IN THE TRANSMITTER AND TWO IN THE RECEIVER, ALL
FOUR

SO ADJUSTED AS TO BE RESONANT TO THE SAME FREQUENCY OR MULTIPLES OF
IT.

THE CIRCUITS ARE SO CONSTRUCTED THAT THE ELECTRICAL IMPULSES IN THE
ANTENNA CIRCUIT OF THE TRANSMITTER VIBRATE LONGER WITH THE
APPLICATION

TO THE TRANSMITTER OF A GIVEN AMOUNT OF ELECTRICAL ENERGY THAN HAD
BEEN

THE CASE IN THE PREVIOUS STRUCTURES KNOWN TO THE ART, AND THE
SELECTIVITY AND SENSITIVITY OF THE RECEIVER IS LIKEWISE ENHANCED. THUS
INCREASED EFFICIENCY IN THE TRANSMISSION AND RECEPTION OF SIGNALS IS
OBTAINED. THE SPECIFICATIONS OF THE MARCONIPATENT STATE THAT ITS
OBJECT IS "TO INCREASE THE EFFICIENCY OF THE SYSTEM AND TO PROVIDE
NEW

AND SIMPLE MEANS WHEREBY OSCILLATIONS OF ELECTRICAL WAVES FROM A
TRANSMITTING STATION MAY BE LOCALIZED WHEN DESIRED AT ANY ONE



SELECTED
RECEIVING STATION OR STATIONS OUT OF A GROUP OF SEVERAL RECEIVING
STATIONS."

THE SPECIFICATIONS DESCRIBE AN ARRANGEMENT OF FOUR HIGH FREQUENCY
CIRCUITS TUNED TO ONE ANOTHER - TWO AT THE SENDING STATION
ASSOCIATED

WITH A SOURCE OF LOW FREQUENCY OSCILLATIONS, AND TWO AT THE
RECEIVING

STATION ASSOCIATED WITH A RELAY OR AMPLIFIER OPERATING A SIGNALLING
DEVICE. AT THE SENDING STATION THERE IS AN OPEN ANTENNA CIRCUIT
WHICH

IS "A GOOD RADIATOR," CONNECTED WITH THE SECONDARY COIL OF A
TRANSFORMER, AND THROUGH IT INDUCTIVELY COUPLED WITH A CLOSED
CIRCUIT,

WHICH IS CONNECTED WITH THE PRIMARY COIL OF THE TRANSFORMER, THIS
CLOSED CIRCUIT BEING A "PERSISTENT OSCILLATOR." AT THE RECEIVING
STATION THERE IS AN OPEN ANTENNA CIRCUIT CONSTITUTING A "GOOD
ABSORBER"

INDUCTIVELY COUPLED WITH A CLOSED CIRCUIT CAPABLE OF ACCUMULATING
THE

RECEIVED OSCILLATIONS.

THE PATENT, IN DESCRIBING THE ARRANGEMENT OF THE APPARATUS SO AS TO
SECURE THE DESIRED RESONANCE OR TUNING, SPECIFIES: "THE CAPACITY AND
SELF-INDUCTION OF THE FOUR CIRCUITS - L.E., THE PRIMARY AND SECONDARY
CIRCUITS AT THE TRANSMITTING-STATION AND THE PRIMARY AND SECONDARY
CIRCUITS AT ANY ONE OF THE RECEIVING-STATIONS IN A COMMUNICATING
SYSTEM

ARE EACH AND ALL TO BE SO INDEPENDENTLY ADJUSTED AS TO MAKE THE
PRODUCT

OF THE SELF-INDUCTION MULTIPLIED BY THE CAPACITY THE SAME IN EACH
CASE

OR MULTIPLES OF EACH OTHER - THAT IS TO SAY, THE ELECTRICAL TIME
PERIODS OF THE FOUR CIRCUITS ARE TO BE THE SAME OR OCTAVES OF EACH
OTHER." FN3 AND AGAIN, "IN EMPLOYING THIS INVENTION TO LOCALIZE THE
TRANSMISSION OF INTELLIGENCE AT ONE OF SEVERAL RECEIVING-STATIONS
THE

TIME PERIOD OF THE CIRCUITS AT EACH OF THE RECEIVING-STATIONS IS SO
ARRANGED AS TO BE DIFFERENT FROM THOSE OF THE OTHER STATIONS. IF THE
TIME PERIODS OF THE CIRCUITS OF THE TRANSMITTING-STATION ARE VARIED
UNTIL THEY ARE IN RESONANCE WITH THOSE OF ONE OF THE RECEIVING
STATIONS, THAT ONE ALONE OF ALL THE RECEIVING-STATIONS WILL RESPOND,
PROVIDED THAT THE DISTANCE BETWEEN THE TRANSMITTING AND RECEIVING
STATIONS IS NOT TOO SMALL."



THE DRAWINGS AND SPECIFICATIONS SHOW A CLOSED CIRCUIT AT THE
TRANSMITTING STATION CONNECTED WITH THE PRIMARY OF AN INDUCTION
COIL,

AND EMBRACING A SOURCE OF ELECTRICAL CURRENT AND A CIRCUIT-CLOSING
KEY

OR OTHER SIGNALLING DEVICE. THE SECONDARY OF THE INDUCTION COIL IS
CONNECTED IN A CIRCUIT WHICH INCLUDES A SPARK GAP OR OTHER PRODUCER
OF

HIGH FREQUENCY OSCILLATIONS AND, IN A SHUNT AROUND THE SPARK GAP,
THE

PRIMARY COIL OF AN OSCILLATION TRANSFORMER AND A CONDENSER,
PREFERABLY

SO ARRANGED THAT ITS CAPACITY CAN READILY BE VARIED. THIS SHUNT
CIRCUIT CONSTITUTES ONE OF THE TWO TUNED CIRCUITS OF THE
TRANSMITTER,

AND IS OFTEN REFERRED TO AS THE CLOSED OR CHARGING CIRCUIT. THE
SECONDARY COIL OF THE TRANSFORMER IS CONNECTED IN THE OPEN OR
ANTENNA

CIRCUIT, ONE END OF WHICH IS CONNECTED WITH THE EARTH, THE OTHER TO A
VERTICAL WIRE ANTENNA OR AN ELEVATED PLATE. THIS ANTENNA CIRCUIT
ALSO

INCLUDES AN INDUCTION COIL, PREFERABLY ONE WHOSE INDUCTANCE IS
READILY

VARIABLE, LOCATED BETWEEN THE ANTENNA OR PLATE AND THE
TRANSFORMER.

THE RECEIVER CONSISTS OF A SIMILAR ANTENNA CIRCUIT CONNECTED WITH
THE

PRIMARY COIL OF A TRANSFORMER, AND HAVING A VARIABLE INDUCTION COIL
LOCATED BETWEEN THE ANTENNA OR PLATE AND THE TRANSFORMER. A
SHUNT

CIRCUIT BRIDGING THE TRANSFORMER AND CONTAINING A CONDENSER WHICH
IS

PREFERABLY ADJUSTABLE MAY ALSO BE ADDED. THE SECONDARY COIL OF THE
TRANSFORMER IS CONNECTED THROUGH ONE OR MORE INTERPOSED
INDUCTANCE

COILS, "PREFERABLY OF VARIABLE INDUCTANCE," WITH THE TERMINALS OF A
COHERER FN4 OR OTHER SUITABLE DETECTOR OF ELECTRICAL OSCILLATIONS.
THE CLOSED RECEIVER CIRCUIT ALSO CONTAINED ONE OR MORE CONDENSERS.

THE DEVICES AND ARRANGEMENTS SPECIFIED ARE SUITABLE FOR EFFECTING
THE

ELECTRICAL TRANSMISSION OF SIGNALS IN THE MANNER ALREADY INDICATED.
BY

THE MAINTENANCE OF THE SAME HIGH FREQUENCY THROUGHOUT THE



FOUR-CIRCUIT

SYSTEM THE CUMULATIVE RESONANCE IS ATTAINED WHICH GIVES THE
DESIRED

INCREASED EFFICIENCY IN TRANSMISSION AND INCREASED SELECTIVITY AT
THE

RECEIVING STATION.

THE PATENT DESCRIBES THE OPERATION OF THE FOUR CIRCUITS AS FOLLOWS,
BEGINNING WITH THE TRANSMITTER:

"IN OPERATION THE SIGNALLING-KEY B IS PRESSED, AND THIS CLOSES THE
PRIMARY OF THE INDUCTION-COIL. CURRENT THEN RUSHES THROUGH THE
TRANSFORMER-CIRCUIT AND THE CONDENSER E IS CHARGED AND
SUBSEQUENTLY

DISCHARGES THROUGH THE SPARK-GAP. IF THE CAPACITY, THE INDUCTANCE,
AND

THE RESISTANCE OF THE CIRCUIT ARE OF SUITABLE VALUES, THE DISCHARGE IS
OSCILLATORY, WITH THE RESULT THAT ALTERNATING CURRENTS OF HIGH
FREQUENCY PASS THROUGH THE PRIMARY OF THE TRANSFORMER AND INDUCE
SIMILAR OSCILLATIONS IN THE SECONDARY, THESE OSCILLATIONS BEING
RAPIDLY

RADIATED IN THE FORM OF ELECTRIC WAVES BY THE ELEVATED CONDUCTOR
(ANTENNA).

"FOR THE BEST RESULTS AND IN ORDER TO EFFECT THE SELECTION OF THE
STATION OR STATIONS WHEREAT THE TRANSMITTED OSCILLATIONS ARE TO BE
LOCALIZED 1 INCLUDE IN THE OPEN SECONDARY CIRCUIT OF THE
TRANSFORMER,

AND PREFERABLY BETWEEN THE RADIATOR F AND THE SECONDARY COIL D', AN
INDUCTANCE-COIL G, FIG. 1, HAVING NUMEROUS COILS, AND THE CONNECTION
IS

SUCH THAT A GREATER OR LESS NUMBER OF TURNS OF THE COIL CAN BE PUT IN
USE, THE PROPER NUMBER BEING ASCERTAINED BY EXPERIMENT."

THE INVENTION THUS DESCRIBED MAY SUMMARILY BE STATED TO BE A
STRUCTURE AND ARRANGEMENT OF FOUR HIGH FREQUENCY CIRCUITS, WITH
MEANS

OF INDEPENDENTLY ADJUSTING EACH SO THAT ALL FOUR MAY BE BROUGHT
INTO

ELECTRICAL RESONANCE WITH ONE ANOTHER. THIS IS THE BROAD INVENTION
COVERED BY CLAIM 20. COMBINATIONS COVERING SO MUCH OF THE INVENTION
AS

IS EMBODIED IN THE TRANSMITTER AND THE RECEIVER RESPECTIVELY ARE
SEPARATELY CLAIMED. FN5



LONG BEFORE MARCONTI'S APPLICATION FOR THIS PATENT THE SCIENTIFIC
PRINCIPLES OF WHICH HE MADE USE WERE WELL UNDERSTOOD AND THE
PARTICULAR

APPLIANCES CONSTITUTING ELEMENTS IN THE APPARATUS COMBINATION
WHICH HE

CLAIMED WERE WELL KNOWN. ABOUT SEVENTY YEARS AGO CLERK MAXWELL
DESCRIBED THE SCIENTIFIC THEORY OF WIRELESS COMMUNICATION THROUGH
THE

TRANSMISSION OF ELECTRICAL ENERGY BY ETHER WAVES. FN6 BETWEEN 1878
AND 1890 HERTZ DEVISED APPARATUS FOR ACHIEVING THAT RESULT WHICH
WAS

DESCRIBED BY DE TUNZELMANN IN A SERIES OF ARTICLES PUBLISHED IN THE
LONDON ELECTRICIAN IN 1888. ONE, OF SEPTEMBER 21, 1888, SHOWED A
TRANSMITTER COMPRISING A CLOSED CIRCUIT INDUCTIVELY COUPLED WITH AN
OPEN CIRCUIT. THE CLOSED CIRCUIT INCLUDED A SWITCH OR CIRCUIT BREAKER
CAPABLE OF USE FOR SENDING SIGNALS, AND AN AUTOMATIC CIRCUIT
BREAKER

CAPABLE, WHEN THE SWITCH WAS CLOSED, OF SETTING UP AN INTERMITTENT
CURRENT IN THE CLOSED CIRCUIT WHICH IN TURN INDUCED THROUGH A
TRANSFORMER AN INTERMITTENT CURRENT OF HIGHER VOLTAGE IN THE OPEN
CIRCUIT. THE OPEN CIRCUIT INCLUDED A SPARK GAP ACROSS WHICH A
SUCCESSION OF SPARKS WERE CAUSED TO LEAP WHENEVER THE SIGNAL
SWITCH WAS

CLOSED, EACH SPARK PRODUCING A SERIES OF HIGH FREQUENCY OSCILLATIONS
IN

THE OPEN CIRCUIT.

BY CONNECTING THE SPARK GAP TO LARGE AREA PLATES IN THE OPEN CIRCUIT
HERTZ INCREASED THE CAPACITY AND THUS NOT ONLY INCREASED THE FORCE
OF

THE SPARKS BUT ALSO CHANGED ONE OF THE TWO FACTORS DETERMINING THE
FREQUENCY OF THE OSCILLATIONS IN THE CIRCUIT, AND HENCE THE WAVE
LENGTH

OF THE OSCILLATIONS TRANSMITTED. HERTZ'S RECEIVER WAS SHOWN AS A
RECTANGLE OF WIRE CONNECTED TO THE KNOBS OF A SPARK GAP, BOTH THE
WIRE

AND THE SPARK GAP BEING OF SPECIFIED LENGTHS OF SUCH RELATIONSHIP AS
TO

RENDER THE CIRCUIT RESONANT TO THE WAVE LENGTHS IN THE TRANSMITTER.
AT

TIMES HERTZ ATTACHED TO THE RECTANGLE ADDITIONAL VERTICAL WIRES
WHICH

PROVIDED ADDITIONAL CAPACITY, AND WHOSE LENGTH COULD READILY BE
VARIED

SO AS TO VARY THE WAVE LENGTHS TO WHICH THE RECEIVER WAS



RESPONSIVE,

THUS PROVIDING A "METHOD OF ADJUSTING THE CAPACITY" OF THE RECEIVER.
FN7 THUS HERTZ AT THE OUTSET OF RADIO COMMUNICATION RECOGNIZED THE
IMPORTANCE OF RESONANCE AND PROVIDED MEANS FOR SECURING IT BY
TUNING

BOTH HIS TRANSMITTING AND RECEIVING CIRCUITS TO THE SAME FREQUENCY,
BY

ADJUSTING THE CAPACITY OF EACH. FN8 LODGE, WRITING IN THE LONDON
ELECTRICIAN IN 1894, ELABORATED FURTHER ON THE DISCOVERIES OF HERTZ
AND

ON HIS OWN EXPERIMENTS ALONG THE SAME LINES. IN ONE ARTICLE, OF JUNE
8, 1894, HE DISCUSSED PHENOMENA OF RESONANCE AND MADE AN
OBSERVATION

WHICH UNDERLIES SEVERAL OF THE DISCLOSURES IN MARCONT'S PATENT.
LODGE

POINTED OUT THAT SOME CIRCUITS WERE BY THEIR NATURE PERSISTENT
VIBRATORS, LE., WERE ABLE TO SUSTAIN FOR A LONG PERIOD OSCILLATIONS
SET UP IN THEM, WHILE OTHERS WERE SO CONSTRUCTED THAT THEIR
OSCILLATIONS WERE RAPIDLY DAMPED. HE SAID THAT A RECEIVER SO
CONSTRUCTED AS TO BE RAPIDLY DAMPED WOULD RESPOND TO WAVES OF
ALMOST

ANY FREQUENCY, WHILE ONE THAT WAS A PERSISTENT VIBRATOR WOULD
RESPOND

ONLY TO WAVES OF ITS OWN NATURAL PERIODICITY. LODGE POINTED OUT
FURTHER THAT HERTZ'S TRANSMITTER "RADIATES VERY POWERFULLY" BUT
THAT

"IN CONSEQUENCE OF ITS RADIATION OF ENERGY, ITS VIBRATIONS ARE RAPIDLY
DAMPED, AND IT ONLY GIVES SOME THREE OR FOUR GOOD STRONG SWINGS.
HENCE

IT FOLLOWS THAT IT HAS A WIDE RANGE OF EXCITATION, LE., IT CAN EXCITE
SPARKS IN CONDUCTORS BARELY AT ALL IN TUNE WITH IT." ON THE OTHER
HAND

HERTZ'S RECEIVER WAS "NOT A GOOD ABSORBER BUT A PERSISTENT VIBRATOR,
WELL ADAPTED FOR PICKING UP DISTURBANCES OF PRECISE AND MEASURABLE
WAVE

LENGTH." LODGE CONCLUDED THAT "THE TWO CONDITIONS, CONSPICUOUS
ENERGY

OF RADIATION AND PERSISTENT VIBRATION ELECTRICALLY PRODUCED, ARE AT
PRESENT INCOMPATIBLE." (PP. 154-5.)

IN 1892, CROOKES PUBLISHED AN ARTICLE IN THE FORTNIGHTLY REVIEW IN
WHICH HE DEFINITELY SUGGESTED THE USE OF HERTZIAN WAVES FOR
WIRELESS

TELEGRAPHY AND POINTED OUT THAT THE METHOD OF ACHIEVING THAT
RESULT WAS



TO BE FOUND IN THE USE AND IMPROVEMENT OF THEN KNOWN MEANS OF
GENERATING ELECTRICAL WAVES OF ANY DESIRED WAVE LENGTH, TO BE
TRANSMITTED THROUGH THE ETHER TO A RECEIVER, BOTH SENDING AND
RECEIVING

INSTRUMENTS BEING ATTUNED TO A DEFINITE WAVE LENGTH. FN9 A YEAR
LATER

TESLA, WHO WAS THEN PREOCCUPIED WITH THE WIRELESS TRANSMISSION OF
POWER

FOR USE IN LIGHTING OR FOR THE OPERATION OF DYNAMOS, PROPOSED, IN A
LECTURE BEFORE THE FRANKLIN INSTITUTE IN PHILADELPHIA, THE USE OF
ADJUSTABLE HIGH FREQUENCY OSCILLATIONS FOR WIRELESS TRANSMISSION
OF

SIGNALS. FNI10

MARCONI'S ORIGINAL PATENT NO. 586,193, WHICH WAS GRANTED JULY 13,

1897, AND BECAME REISSUE NO. 11,913, DISCLOSED A TWO-CIRCUIT SYSTEM FOR
THE TRANSMISSION AND RECEPTION OF HERTZIAN WAVES. THE TRANSMITTER
COMPRISED AN ANTENNA CIRCUIT CONNECTED AT ONE END TO AN AERIAL
PLATE

AND AT THE OTHER TO THE GROUND, AND CONTAINING A SPARK GAP. TO THE
KNOBS OF THE SPARK GAP WAS CONNECTED A TRANSFORMER WHOSE
SECONDARY WAS

CONNECTED WITH A SOURCE OF CURRENT AND A SIGNALLING KEY. THE LOW
FREQUENCY CURRENT THEREBY INDUCED IN THE ANTENNA CIRCUIT WAS
CAUSED TO

DISCHARGE THROUGH THE SPARK GAP, PRODUCING THE HIGH FREQUENCY
OSCILLATIONS WHICH WERE RADIATED BY THE ANTENNA. THE RECEIVER
SIMILIARLY CONTAINED AN ANTENNA CIRCUIT BETWEEN AN ELEVATED PLATE
AND

THE GROUND, IN WHICH A COHERER WAS DIRECTLY CONNECTED. MARCONI
CLAIMED

THE CONSTRUCTION OF TRANSMITTER AND RECEIVER SO AS TO BE RESONANT
TO

THE SAME FREQUENCY, AND DESCRIBED MEANS OF DOING SO BY CAREFUL
DETERMINATION OF THE SIZE OF THE AERIAL PLATES.

THE TESLA PATENT NO. 645,576, APPLIED FOR SEPTEMBER 2, 1897 AND

ALLOWED MARCH 20, 1900, DISCLOSED A FOUR-CIRCUIT SYSTEM, HAVING TWO
CIRCUITS EACH AT TRANSMITTER AND RECEIVER, AND RECOMMENDED THAT
ALL

FOUR CIRCUITS BE TUNED TO THE SAME FREQUENCY. TESLA'S APPARATUS WAS
DEVISED PRIMARILY FOR THE TRANSMISSION OF ENERGY TO ANY FORM OF
ENERGY

CONSUMING DEVICE BY USING THE RARIFIED ATMOSPHERE AT HIGH
ELEVATIONS AS



A CONDUCTOR WHEN SUBJECTED TO THE ELECTRICAL PRESSURE OF A VERY
HIGH

VOLTAGE. BUT HE ALSO RECOGNIZED THAT HIS APPARATUS COULD, WITHOUT
CHANGE, BE USED FOR WIRELESS COMMUNICATION, WHICH IS DEPENDENT
UPON THE

TRANSMISSION OF ELECTRICAL ENERGY. HIS SPECIFICATIONS DECLARE: "THE
APPARATUS WHICH I HAVE SHOWN WILL OBVIOUSLY HAVE MANY OTHER
VALUABLE

USES - AS, FOR INSTANCE, WHEN IT IS DESIRED TO TRANSMIT INTELLIGIBLE
MESSAGES TO GREAT DISTANCES ... " FNI11

TESLA'S SPECIFICATIONS DISCLOSED AN ARRANGEMENT OF FOUR CIRCUITS, AN
OPEN ANTENNA CIRCUIT COUPLED, THROUGH A TRANSFORMER, TO A CLOSED
CHARGING CIRCUIT AT THE TRANSMITTER, AND AN OPEN ANTENNA CIRCUIT AT
THE

RECEIVER SIMILARLY COUPLED TO A CLOSED DETECTOR CIRCUIT. HIS PATENT
ALSO INSTRUCTED THOSE SKILLED IN THE ART THAT THE OPEN AND CLOSED
CIRCUITS IN THE TRANSMITTING SYSTEM AND IN THE RECEIVING SYSTEM
SHOULD

BE IN ELECTRICAL RESONANCE WITH EACH OTHER. HIS SPECIFICATIONS STATE
THAT THE "PRIMARY AND SECONDARY CIRCUITS IN THE TRANSMITTING
APPARATUS"

ARE "CAREFULLY SYNCHRONIZED." THEY DESCRIBE THE METHOD OF
ACHIEVING

THIS BY ADJUSTING THE LENGTH OF WIRE IN THE SECONDARY WINDING OF THE
OSCILLATION TRANSFORMER IN THE TRANSMITTER, AND SIMILARLY IN THE
RECEIVER, SO THAT "THE POINTS OF HIGHEST POTENTIAL ARE MADE TO
COINCIDE

WITH THE ELEVATED TERMINALS" OF THE ANTENNA, LE., SO THAT THE
ANTENNA

CIRCUIT WILL BE RESONANT TO THE FREQUENCY DEVELOPED IN THE CHARGING
CIRCUIT OF THE TRANSMITTER. THE SPECIFICATIONS FURTHER STATE THAT
"THE

RESULTS WERE PARTICULARLY SATISFACTORY WHEN THE PRIMARY COIL OR
SYSTEM

A' WITH ITS SECONDARY C' (OF THE RECEIVER) WAS CAREFULLY ADJUSTED, SO
AS TO VIBRATE IN SYNCHRONISM WITH THE TRANSMITTING COIL OR SYSTEM
AC."

TESLA THUS ANTICIPATED THE FOLLOWING FEATURES OF THE MARCONI
PATENT:

A CHARGING CIRCUIT IN THE TRANSMITTER FOR CAUSING OSCILLATIONS OF
THE

DESIRED FREQUENCY, COUPLED, THROUGH A TRANSFORMER, WITH THE OPEN
ANTENNA CIRCUIT, AND THE SYNCHRONIZATION OF THE TWO CIRCUITS BY THE



PROPER DISPOSITION OF THE INDUCTANCE IN EITHER THE CLOSED OR THE
ANTENNA CIRCUIT OR BOTH. BY THIS AND THE ADDED DISCLOSURE OF THE
TWO

CIRCUIT ARRANGEMENT IN THE RECEIVER WITH SIMILAR ADJUSTMENT, HE
ANTICIPATED THE FOUR-CIRCUIT TUNED COMBINATION OF MARCONIL A
FEATURE

OF THE MARCONI COMBINATION NOT SHOWN BY TESLA WAS THE USE OF A
VARIABLE

INDUCTANCE AS A MEANS OF ADJUSTING THE TUNING OF THE ANTENNA
CIRCUIT OF

TRANSMITTER AND RECEIVER. THIS WAS DEVELOPED BY LODGE AFTER TESLA'S
PATENT BUT BEFORE THE MARCONI PATENT IN SUIT.

IN PATENT NO. 609,154, APPLIED FOR FEBRUARY 1, 1898 AND ALLOWED

AUGUST 16, 1898, BEFORE MARCONTI'S APPLICATION, LODGE DISCLOSED AN
ADJUSTABLE INDUCTION COIL IN THE OPEN OR ANTENNA CIRCUIT IN A
WIRELESS

TRANSMITTER OR RECEIVER OR BOTH TO ENABLE TRANSMITTER AND RECEIVER
TO

BE TUNED TOGETHER. HIS PATENT PROVIDED FOR THE USE, IN THE OPEN
CIRCUITS OF A TRANSMITTER AND A RECEIVER OF HERTZIAN WAVES, OF A SELF
INDUCTION COIL BETWEEN A PAIR OF CAPACITY AREAS WHICH HE STATED
MIGHT

BE ANTENNA AND EARTH. HIS SPECIFICATIONS STATE THAT A COIL LOCATED AS
DESCRIBED COULD BE MADE ADJUSTABLE AT WILL SO AS TO VARY THE VALUE
OF

ITS SELF-INDUCTANCE; THAT THE ADJUSTMENT, TO SECURE THE "DESIRED
FREQUENCY OF VIBRATION OR SYNTONY WITH A PARTICULAR DISTANT
STATION,"

MAY BE ATTAINED EITHER "BY REPLACING ONE COIL BY ANOTHER" OR BY THE
USE

OF A COIL CONSTRUCTED WITH A MOVABLE SWITCH SO RELATED TO THE COIL
AS

TO SHORT CIRCUIT, WHEN CLOSED, ANY DESIRED NUMBER OF TURNS OF THE
WIRE,

"SO THAT THE WHOLE OR ANY SMALLER PORTION OF THE INDUCTANCE
AVAILABLE

MAY BE USED IN ACCORDANCE WITH THE CORRESPONDINGLY-ATTUNED
RECEIVER AT

THE PARTICULAR STATION TO WHICH IT IS DESIRED TO SIGNAL." THUS LODGE
ADJUSTED HIS TUNING BY VARYING THE SELF-INDUCTANCE OF THE ANTENNA
CIRCUITS, FOR, AS HE EXPLAINED, THE ADJUSTMENT OF WAVE LENGTHS, AND
HENCE OF FREQUENCY IN THE CIRCUITS, COULD BE MADE BY VARYING EITHER
OR

BOTH THE INDUCTANCE AND CAPACITY, WHICH ARE THE FACTORS



CONTROLLING
WAVE LENGTH AND HENCE FREQUENCY IN THE ANTENNA CIRCUITS.

LODGE THUS BROADLY CLAIMED THE TUNING, BY MEANS OF A VARIABLE
INDUCTANCE, OF THE ANTENNA CIRCUITS IN A SYSTEM OF RADIO
COMMUNICATION. HIS SPECIFICATIONS DISCLOSE WHAT IS SUBSTANTIALLY A
TWO

CIRCUIT SYSTEM, WITH ONE HIGH FREQUENCY CIRCUIT AT THE TRANSMITTER
AND

ONE AT THE RECEIVER. HE ALSO SHOWED A TWO-CIRCUIT RECEIVER WITH A
TUNED ANTENNA CIRCUIT, HIS DETECTOR CIRCUIT AT THE RECEIVER BEING
CONNECTED WITH THE TERMINALS OF A SECONDARY COIL WOUND AROUND
THE

VARIABLE INDUCTANCE COIL IN THE ANTENNA CIRCUIT AND THUS
INDUCTIVELY

COUPLED THROUGH A TRANSFORMER WITH THE ANTENNA CIRCUIT. FNI12
LODGE

THUS SUPPLIED THE MEANS OF VARYING INDUCTANCE AND HENCE TUNING
WHICH

WAS LACKING IN THE TESLA PATENT. HE ALSO SHOWED A RECEIVER WHICH
COMPLETELY ANTICIPATED THOSE OF THE MARCONI RECEIVER CLAIMS WHICH
PRESCRIBE ADJUSTABLE MEANS OF TUNING ONLY IN THE ANTENNA CIRCUIT
(CLAIMS 2, 13 AND 18) AND PARTIALLY ANTICIPATED THE OTHER RECEIVER
CLAIMS.

THE STONE PATENT NO. 714,756, APPLIED FOR FEBRUARY 8, 1900, NINE

MONTHS BEFORE MARCONI'S APPLICATION, AND ALLOWED DECEMBER 2, 1902, A
YEAR AND A HALF BEFORE THE GRANT OF MARCONI'S PATENT, SHOWED A FOUR
CIRCUIT WIRELESS TELEGRAPH APPARATUS SUBSTANTIALLY LIKE THAT LATER
SPECIFIED AND PATENTED BY MARCONI. IT DESCRIBED ADJUSTABLE TUNING,
BY

MEANS OF A VARIABLE INDUCTANCE, OF THE CLOSED CIRCUITS OF BOTH
TRANSMITTER AND RECEIVER. IT ALSO RECOMMENDED THAT THE TWO
ANTENNA

CIRCUITS BE SO CONSTRUCTED AS TO BE RESONANT TO THE SAME
FREQUENCIES AS

THE CLOSED CIRCUITS. THIS RECOMMENDATION WAS ADDED BY AMENDMENT
TO THE

SPECIFICATIONS MADE AFTER MARCONIHAD FILED HIS APPLICATION, AND THE
PRINCIPAL QUESTION IS WHETHER THE AMENDMENTS WERE IN POINT OF
SUBSTANCE

A DEPARTURE FROM STONE'S INVENTION AS DISCLOSED BY HIS APPLICATION.

STONE'S APPLICATION SHOWS AN INTIMATE UNDERSTANDING OF THE
MATHEMATICAL AND PHYSICAL PRINCIPLES UNDERLYING RADIO



COMMUNICATION AND

ELECTRICAL CIRCUITS IN GENERAL. IT CONTAINS A CRITICAL ANALYSIS OF THE
STATE OF THE ART OF RADIO TRANSMISSION AND RECEPTION. HE SAID THAT AS
YET IT HAD NOT BEEN FOUND POSSIBLE SO TO TUNE STATIONS USING A
VERTICAL

ANTENNA AS TO MAKE POSSIBLE SELECTIVE RECEPTION BY A PARTICULAR
STATION

TO THE EXCLUSION OF OTHERS. HIS EFFORT, ACCORDINGLY, WAS TO TRANSMIT
A

"SIMPLE HARMONIC WAVE" OF WELL DEFINED PERIODICITY TO A RECEIVER
WHICH

WOULD BE SELECTIVELY RESPONSIVE TO THE PARTICULAR FREQUENCY
TRANSMITTED, AND THEREBY TO ACHIEVE GREATER PRECISION OF TUNING AND
A

HIGHER DEGREE OF SELECTIVITY.

STONE DISCUSSES IN SOME DETAIL THE DIFFERENCE BETWEEN "NATURAL" AND
"FORCED" OSCILLATIONS. HE SAYS "IF THE ELECTRICAL EQUILIBRIUM OF A
CONDUCTOR BE ABRUPTLY DISTURBED AND THE CONDUCTOR THEREAFTER BE
LEFT TO

ITSELF, ELECTRIC CURRENTS WILL FLOW IN THE CONDUCTOR, WHICH TEND TO
ULTIMATELY RESTORE THE CONDITION OF ELECTRICAL EQUILIBRIUM." HE
POINTS

OUT THAT A CLOSED CIRCUIT CONTAINING A CONDENSER AND A COIL IS
"CAPABLE

OF OSCILLATORY RESTORATION OF EQUILIBRIUM UPON THE SUDDEN
DISCHARGE OF

THE CONDENSER" AND THAT "THE ELECTRICAL OSCILLATIONS WHICH IT
SUPPORTS

WHEN ITS EQUILIBRIUM IS ABRUPTLY DISTURBED AND IT IS THEN LEFT TO
ITSELF ARE KNOWN AS THE NATURAL VIBRATIONS OR OSCILLATIONS OF THE
SYSTEM."

IN ADDITION TO ITS ABILITY TO ORIGINATE "NATURAL VIBRATIONS" WHEN ITS
ELECTRICAL EQUILIBRIUM IS DISTURBED, STONE SAYS THAT AN ELECTRICAL
CIRCUIT IS ALSO "CAPABLE OF SUPPORTING WHAT ARE TERMED FORCED
VIBRATIONS" WHEN ELECTRICAL OSCILLATIONS ELSEWHERE CREATED ARE
IMPRESSED UPON IT. IN CONTRAST TO THE "NATURAL" VIBRATIONS OF A
CIRCUIT, WHOSE FREQUENCY DEPENDS UPON "THE RELATION BETWEEN THE
ELECTROMAGNETIC CONSTANTS (CAPACITY AND SELF-INDUCTANCE) OF THE
CIRCUIT," THE FREQUENCY OF THE "FORCED" VIBRATIONS IS "INDEPENDENT OF
THE CONSTANTS OF THE CIRCUIT" ON WHICH THEY ARE IMPRESSED AND
"DEPENDS

ONLY UPON THE PERIOD (FREQUENCY) OF THE IMPRESSED FORCE." IN OTHER
WORDS, STONE FOUND THAT IT WAS POSSIBLE NOT ONLY TO ORIGINATE HIGH



FREQUENCY OSCILLATIONS IN A CIRCUIT, AND TO DETERMINE THEIR
FREQUENCY

BY PROPER DISTRIBUTION OF CAPACITY AND SELF-INDUCTANCE IN THE
CIRCUIT,

BUT ALSO TO TRANSFER THOSE OSCILLATIONS TO ANOTHER CIRCUIT AND
RETAIN

THEIR ORIGINAL FREQUENCY.

STONE POINTS OUT THAT IN THE EXISTING SYSTEMS OF RADIO TRANSMISSION
THE ELECTRIC OSCILLATIONS ARE "NATURALLY" DEVELOPED IN THE ANTENNA
CIRCUIT BY THE SUDDEN DISCHARGE OF ACCUMULATED ELECTRICAL FORCE
THROUGH

A SPARK GAP IN THAT CIRCUIT. SUCH OSCILLATIONS ARE "NECESSARILY OF A
COMPLEX CHARACTER AND CONSIST OF A GREAT VARIETY OF SUPERIMPOSED
SIMPLE

HARMONIC VIBRATIONS OF DIFFERENT FREQUENCIES." "SIMILARLY THE
VERTICAL

CONDUCTOR AT THE RECEIVING STATION IS CAPABLE OF RECEIVING AND
RESPONDING TO VIBRATIONS OF A GREAT VARIETY OF FREQUENCIES SO THAT
THE

ELECTRO-MAGNETIC WAVES WHICH EMANATE FROM ONE VERTICAL
CONDUCTOR USED

AS A TRANSMITTER ARE CAPABLE OF EXCITING VIBRATIONS IN ANY OTHER
VERTICAL WIRE AS A RECEIVER ... AND THE MESSAGES FROM THE
TRANSMITTING STATION WILL NOT BE SELECTIVELY RECEIVED BY THE
PARTICULAR

RECEIVING STATION WITH WHICH IT IS DESIROUS TO COMMUNICATE, AND WILL
INTERFERE WITH THE OPERATION OF OTHER RECEIVING STATIONS WITHIN ITS
SPHERE OF INFLUENCE."

IN CONTRAST TO THE TWO-CIRCUIT SYSTEM WHOSE INADEQUACIES HE HAD
THUS

DESCRIBED, STONE'S DRAWINGS AND SPECIFICATIONS DISCLOSE A
FOUR-CIRCUIT

SYSTEM FOR TRANSMITTING AND RECEIVING RADIO WAVES WHICH WAS VERY
SIMILAR TO THAT LATER DISCLOSED BY MARCONI. THE TRANSMITTER
INCLUDED A

SOURCE OF LOW FREQUENCY OSCILLATING CURRENT AND A TELEGRAPH OR
SIGNALLING KEY CONNECTED IN A CIRCUIT WHICH WAS INDUCTIVELY COUPLED
WITH ANOTHER CLOSED CIRCUIT. THIS INCLUDED AN INDUCTION COIL, A
CONDENSER, AND A SPARK GAP CAPABLE OF GENERATING HIGH FREQUENCY
OSCILLATIONS. IT IN TURN WAS INDUCTIVELY COUPLED THROUGH A
TRANSFORMER

WITH AN OPEN ANTENNA CIRCUIT CONNECTED TO AN AERIAL CAPACITY AT ONE
END



AND THE EARTH AT THE OTHER. THE RECEIVER INCLUDED A SIMILAR ANTENNA
CIRCUIT, INDUCTIVELY COUPLED WITH A CLOSED OSCILLATING CIRCUIT
CONTAINING AN INDUCTION COIL, A CONDENSER, AND A COHERER OR OTHER
DETECTOR OF RADIO WAVES. STONE THUS RECOGNIZED, ALTHOUGH HE USED
DIFFERENT TERMINOLOGY, THE FACT, PREVIOUSLY OBSERVED BY LODGE, THAT
AN

OPEN ANTENNA CIRCUIT, SO CONSTRUCTED AS TO BE AN EFFICIENT RADIATOR,
WAS NOT AN OSCILLATOR CAPABLE OF PRODUCING NATURAL WAVES OF A
SINGLE

WELL-DEFINED PERIODICITY, AND CONSEQUENTLY HAD A WIDE RANGE OF
EXCITATION. HE ADOPTED THE SAME REMEDY FOR THIS DEFECT AS MARCONI
LATER DID, NAMELY TO PRODUCE THE OSCILLATIONS IN A CLOSED CIRCUIT
CAPABLE OF GENERATING PERSISTENT VIBRATIONS OF WELL-DEFINED
PERIODICITY, AND THEN INDUCE THOSE OSCILLATIONS IN AN OPEN ANTENNA
CIRCUIT CAPABLE OF RADIATING THEM EFFICIENTLY TO A DISTANT RESONANT
RECEIVER. HE STATES THAT THE VIBRATIONS IN HIS CLOSED CIRCUIT "BEGIN
WITH A MAXIMUM OF AMPLITUDE AND GRADUALLY DIE AWAY," A GOOD
DESCRIPTION

OF THE RESULTS OBTAINABLE BY A "PERSISTENT OSCILLATOR." FN13
SIMILARLY IN HIS RECEIVER STONE RECOGNIZED THAT AN OPEN ANTENNA
CIRCUIT

(LODGE'S "GOOD ABSORBER") WAS NOT A HIGHLY SENSITIVE RESPONDER TO
WAVES

OF A PARTICULAR FREQUENCY, AND ACCORDINGLY HE SOUGHT TO AUGMENT
THE

SELECTIVITY OF TUNING AT THE RECEIVER BY INTERPOSING BETWEEN THE
ANTENNA CIRCUIT AND THE RESPONDING DEVICE A CLOSED CIRCUIT WHICH
WOULD

BE A MORE PERSISTENT VIBRATOR AND HENCE RENDER THE RECEIVING
APPARATUS

MORE SELECTIVELY RESPONSIVE TO WAVES OF A PARTICULAR FREQUENCY. IN
SO

DOING, HOWEVER, AS WILL PRESENTLY APPEAR, HE DID NOT DISREGARD THE
FAVORABLE EFFECT ON SELECTIVITY OF TUNING AFFORDED BY MAKING THE
ANTENNA CIRCUITS RESONANT TO THE TRANSMITTED FREQUENCY.

STONE'S APPLICATION RECOMMENDS THAT THE INDUCTANCE COILS IN THE
CLOSED CIRCUITS AT TRANSMITTER AND RECEIVER "BE MADE ADJUSTABLE
AND

SERVE AS A MEANS WHEREBY THE OPERATORS MAY ADJUST THE APPARATUS
TO THE

PARTICULAR FREQUENCY WHICH IT IS INTENDED TO EMPLOY." HE THUS
DISCLOSED A MEANS OF ADJUSTING THE TUNING OF THE CLOSED CIRCUITS BY
VARIABLE INDUCTANCE. HIS ORIGINAL APPLICATION NOWHERE STATES IN SO
MANY WORDS THAT THE ANTENNA CIRCUITS SHOULD BE TUNED, NOR DO ITS



SPECIFICATIONS OR DRAWINGS EXPLICITLY DISCLOSE ANY MEANS FOR
ADJUSTING

THE TUNING OF THOSE CIRCUITS. BUT THERE IS NOTHING IN THEM TO SUGGEST
THAT STONE DID NOT INTEND TO HAVE THE ANTENNA CIRCUITS TUNED, AND
WE

THINK THAT THE PRINCIPLES WHICH HE RECOGNIZED IN HIS APPLICATION, THE
PURPOSE WHICH HE SOUGHT TO ACHIEVE, AND CERTAIN PASSAGES IN HIS
SPECIFICATIONS, SHOW THAT HE RECOGNIZED, AS THEY PLAINLY SUGGEST TO
THOSE SKILLED IN THE ART, THE DESIRABILITY OF TUNING THE ANTENNA
CIRCUITS AS WELL. THE DISCLOSURES OF HIS APPLICATION WERE THUS AN
ADEQUATE BASIS FOR THE SPECIFIC RECOMMENDATION, LATER ADDED BY
AMENDMENT, AS TO THE DESIRABILITY OF CONSTRUCTING THE ANTENNA
CIRCUITS

SO AS TO BE RESONANT TO THE FREQUENCY PRODUCED IN THE CHARGING
CIRCUIT

OF THE TRANSMITTER.

THE MAJOR PURPOSE OF STONE'S SYSTEM WAS THE ACHIEVEMENT OF GREATER
SELECTIVITY OF TUNING. HIS OBJECTIVE WAS TO TRANSMIT WAVES "OF BUT A
SINGLE FREQUENCY" AND TO RECEIVE THEM AT A STATION WHICH "SHALL BE
OPERATED ONLY BY ELECTRIC WAVES OF A SINGLE FREQUENCY AND NO
OTHERS."

HE STATES:

"BY MY INVENTION THE VERTICAL CONDUCTOR OF THE TRANSMITTING
STATION

IS MADE THE SOURCE OF ELECTRO-MAGNETIC WAVES OF BUT A SINGLE
PERIODICITY, AND THE TRANSLATING APPARATUS AT THE RECEIVING STATION
IS

CAUSED TO BE SELECTIVELY RESPONSIVE TO WAVES OF BUT A SINGLE
PERIODICITY SO THAT THE TRANSMITTING APPARATUS CORRESPONDS TO A
TUNING

FORK SENDING BUT A SINGLE SIMPLE MUSICAL TONE, AND THE RECEIVING
APPARATUS CORRESPONDS TO AN ACOUSTIC RESONATOR CAPABLE OF
ABSORBING THE

ENERGY OF THAT SINGLE, SIMPLE MUSICAL TONE ONLY."

HE SAYS THAT "WHEN THE APPARATUS AT A PARTICULAR (RECEIVING)
STATION"

IS PROPERLY TUNED TO A PARTICULAR TRANSMITTING STATION THE RECEIVER
WILL SELECTIVELY RECEIVE MESSAGES FROM IT. HE ADDS:

"MOREOVER, BY MY INVENTION THE OPERATOR AT THE TRANSMITTING OR
RECEIVING STATION MAY AT WILL ADJUST THE APPARATUS AT HIS COMMAND
IN



SUCH A WAY AS TO PLACE HIMSELF IN COMMUNICATION WITH ANY ONE OF A
NUMBER OF STATIONS ... BY BRINGING HIS APPARATUS INTO RESONANCE WITH
THE PERIODICITY EMPLOYED."

AND WITH RESPECT TO THE TRANSMITTER HE SAYS, "IT IS TO BE UNDERSTOOD
THAT ANY SUITABLE DEVICE MAY BE EMPLOYED TO DEVELOP THE SIMPLE
HARMONIC

FORCE IMPRESSED UPON THE VERTICAL WIRE (ANTENNA). IT IS SUFFICIENT TO
DEVELOP IN THE VERTICAL WIRE PRACTICALLY SIMPLE HARMONIC VIBRATIONS
OF

A FIXED AND HIGH FREQUENCY."

THESE STATEMENTS SUFFICIENTLY INDICATE STONE'S BROAD PURPOSE OF
PROVIDING A HIGH DEGREE OF TUNING AT SENDING AND RECEIVING STATIONS.
IN SEEKING TO ACHIEVE THAT END HE NOT UNNATURALLY PLACED EMPHASIS
ON

THE TUNING OF THE CLOSED CIRCUITS, THE ASSOCIATION OF WHICH WITH THE
ANTENNA CIRCUITS WAS AN IMPORTANT IMPROVEMENT WHICH HE WAS THE
FIRST TO

MAKE. BUT HE ALSO MADE IT PLAIN THAT IT WAS THE SENDING AND RECEIVING
"APPARATUS" WHICH HE WISHED TO TUNE, SO THAT THE SENDING "APPARATUS"
"WOULD CORRESPOND TO A TUNING FORK" AND THE RECEIVING "APPARATUS"
TO

"AN ACOUSTIC RESONATOR" CAPABLE OF ABSORBING THE ENERGY OF THE
"SINGLE,

SIMPLE MUSICAL TONE" TRANSMITTED. AND THIS HE SOUGHT TO ACHIEVE BY
"ANY SUITABLE DEVICE."

STONE THUS EMPHASIZED THE DESIRABILITY OF MAKING THE ENTIRE
TRANSMITTING AND RECEIVING "APPARATUS" RESONANT TO A PARTICULAR
FREQUENCY. AS NONE OF THE CIRCUITS ARE RESONANT TO A DESIRED
FREQUENCY

UNLESS THEY ARE TUNED TO THAT FREQUENCY, THIS REFERENCE TO THE
TRANSMITTING AND RECEIVING APPARATUS AS BEING BROUGHT INTO
RESONANCE

WITH EACH OTHER CANNOT FAIRLY BE SAID TO MEAN THAT ONLY SOME OF THE
CIRCUITS AT THE TRANSMITTER AND RECEIVER WERE TO BE TUNED. TO SAY
THAT

BY THIS REFERENCE TO THE TUNING OF SENDING AND RECEIVING APPARATUS
HE

MEANT TO CONFINE HIS INVENTION TO THE TUNING OF SOME ONLY OF THE
CIRCUITS IN THAT APPARATUS IS TO READ INTO HIS SPECIFICATIONS A
RESTRICTION WHICH IS PLAINLY NOT THERE AND WHICH CONTRADICTS
EVERYTHING

THEY SAY ABOUT THE DESIRABILITY OF RESONANCE OF THE APPARATUS. ITIS



TO READ THE SPECIFICATIONS, WHICH TAKEN IN THEIR ENTIRETY ARE MERELY
DESCRIPTIVE OR ILLUSTRATIVE OF HIS INVENTION, COMPARE CONTINENTAL
PAPER

BAG CO. V. EASTERN PAPER BAG CO., 210 U.S. 405, 418, 419-20, AS THOUGH

THEY WERE CLAIMS WHOSE FUNCTION IS TO EXCLUDE FROM THE PATENT ALL
THAT

IS NOT SPECIFICALLY CLAIMED. MAHN V. HARWOOD, 112 U.S. 354, 361;
MCCLAIN V. ORTMAYER, 141 U.S. 419, 423-5; MILCOR STEEL CO. V. FULLER

CO., 316 U.S. 143, 146.

STONE HAD POINTED OUT THAT THE TUNING OF THE ANTENNA CIRCUITS
SHOWN

IN THE PRIOR ART DID NOT OF ITSELF AFFORD SUFFICIENT SELECTIVITY. IT

WAS FOR THAT REASON THAT HE USED THE TUNED CLOSED CIRCUIT IN
ASSOCIATION WITH THE ANTENNA CIRCUIT. BUT IN THE FACE OF HIS EMPHASIS
ON THE DESIRABILITY OF TUNING THE TRANSMITTING AND RECEIVING
APPARATUS,

WE CANNOT IMPUTE TO HIM AN INTENTION TO EXCLUDE FROM HIS APPARATUS
THE

WELL KNOWN USE OF TUNING IN THE ANTENNA CIRCUITS AS AN AID TO THE
SELECTIVITY WHICH IT WAS HIS PURPOSE TO ACHIEVE. THE INFERENCE TO BE
DRAWN IS RATHER THAT HE INTENDED THE TUNED CLOSED CIRCUITS WHICH HE
PROPOSED TO ADD TO THE THEN KNOWN SYSTEMS OF RADIO COMMUNICATION,
TO BE

USED IN ASSOCIATION WITH ANY EXISTING TYPE OF VERTICAL WIRE ANTENNA
CIRCUIT, INCLUDING ONE SO CONSTRUCTED AS TO BE EITHER RESONANT TO A
PARTICULAR FREQUENCY, OR ADJUSTABLY RESONANT TO ANY DESIRED
FREQUENCY,

BOTH OF WHICH INVOLVED TUNING.

STONE'S FULL APPRECIATION OF THE VALUE OF MAKING ALL OF HIS CIRCUITS
RESONANT TO THE SAME FREQUENCY IS SHOWN BY HIS SUGGESTION TO INSERT,
BETWEEN THE CLOSED AND ANTENNA CIRCUITS AT THE TRANSMITTER AND
RECEIVER, ONE OR MORE ADDITIONAL CLOSED CIRCUITS, SO CONSTRUCTED AS
TO

BE HIGHLY RESONANT TO THE PARTICULAR FREQUENCY EMPLOYED. HE SAYS
THAT

THE PURPOSE OF SUCH AN INTERMEDIATE CIRCUIT IS "TO WEED OUT AND
THEREBY

SCREEN" THE ANTENNA CIRCUIT AT THE TRANSMITTER AND THE DETECTING
DEVICE

AT THE RECEIVER FROM ANY HARMONICS OR OTHER IMPURITIES IN THE WAVE
STRUCTURE.

HE STATES: "THIS SCREENING ACTION OF AN INTERPOSED RESONANT CIRCUIT



IS DUE TO THE WELL KNOWN PROPERTY OF SUCH CIRCUITS BY WHICH A
RESONANT

CIRCUIT FAVORS THE DEVELOPMENT IN IT OF SIMPLE HARMONIC CURRENTS OF
THE

PERIOD TO WHICH IT IS ATTUNED AND STRONGLY OPPOSES THE DEVELOPMENT
IN

IT OF SIMPLE HARMONIC CURRENTS OF OTHER PERIODICITIES." HIS ORIGINAL
APPLICATION THUS DISCLOSED THE ADVANTAGE, WHERE VIBRATIONS CREATED
IN

ONE CIRCUIT ARE TO BE IMPRESSED ON ANOTHER, OF MAKING THE LATTER
CIRCUIT RESONANT TO THE SAME FREQUENCY AS THE FORMER, IN VIEW OF THE
"WELL KNOWN PROPERTY" OF A RESONANT CIRCUIT TO FAVOR THE
"DEVELOPMENT"

IN IT OF FORCED VIBRATIONS OF THE SAME FREQUENCY AS ITS NATURAL
PERIODICITY.

STONE'S APPLICATION SHOWS THAT THESE PRINCIPLES OF RESONANT CIRCUITS
WERE NO LESS APPLICABLE TO THE ANTENNA CIRCUIT, AND SUGGESTS THE USE
OF

"ANY SUITABLE DEVICE" TO "DEVELOP" IN THE ANTENNA CIRCUIT THE "SIMPLE
HARMONIC FORCE IMPRESSED" UPON IT. IT WAS THEN WELL KNOWN IN THE
ART

THAT EVERY ELECTRICAL CIRCUIT IS TO SOME DEGREE RESONANT TO A
PARTICULAR FREQUENCY TO WHICH IT RESPONDS MORE READILY AND
POWERFULLY

THAN TO OTHERS. ALTHOUGH THE DEGREE OF RESONANCE ATTAINED BY A
VERTICAL WIRE IS SMALL, ITS NATURAL RESONANCE IS NO DIFFERENT IN KIND
FROM THAT OF A CLOSED CIRCUIT SUCH AS STONE'S SCREENING CIRCUIT.
STONE

RECOGNIZED THIS IN HIS APPLICATION. IN DESCRIBING THE COMPLEX NATURAL
VIBRATIONS SET UP BY A SUDDEN DISCHARGE IN AN ANTENNA CIRCUIT, SUCH
AS

THAT COMMONLY USED AT THE TIME OF HIS APPLICATION, STONE SAID THAT
"THE

VIBRATIONS CONSIST OF A SIMPLE HARMONIC VIBRATION OF LOWER PERIOD
THAN

ALL THE OTHERS, KNOWN AS THE FUNDAMENTAL WITH A GREAT VARIETY OF
SUPERIMPOSED SIMPLE HARMONICS OF HIGHER PERIODICITY SUPERIMPOSED
THEREON." AND HE SAYS THAT THE OSCILLATIONS DEVELOPED IN THE
CHARGING

CIRCUIT OF HIS SYSTEM "INDUCE CORRESPONDING OSCILLATIONS IN THE
VERTICAL WIRE," WHICH ARE "VIRTUALLY" FORCED VIBRATIONS, AND
"PRACTICALLY INDEPENDENT, AS REGARDS THEIR FREQUENCY, OF THE
CONSTANTS

OF THE SECOND CIRCUIT IN WHICH THEY ARE INDUCED" - A PLAIN RECOGNITION



THAT THE ANTENNA CIRCUIT HAS ELECTRO-MAGNETIC CONSTANTS WHICH
AFFECT

ITS NATURAL PERIODICITY, AND THAT THAT NATURAL PERIODICITY DOES HAVE
SOME EFFECT ON THE FREQUENCY OF THE VIBRATIONS IMPRESSED UPON THE
ANTENNA CIRCUIT. FN14

THUS STONE DID NOT, AS THE MARCONI COMPANY SUGGESTS, SAY THAT THE
ANTENNA CIRCUIT HAD NO NATURAL PERIODICITY. HE RECOGNIZED THAT ITS
NATURAL PERIODICITY WAS LESS STRONGLY MARKED THAN THAT OF HIS
CLOSED

CIRCUIT, AND HENCE THAT THE WAVE STRUCTURE COULD BE GREATLY
IMPROVED BY

CREATING THE OSCILLATIONS IN A CLOSED CIRCUIT SUCH AS HE DESCRIBED.
BUT HE ALSO PLAINLY RECOGNIZED THAT THE ANTENNA CIRCUIT, LIKE HIS
SCREENING CIRCUIT, WAS A CIRCUIT HAVING A NATURAL PERIOD OF VIBRATION
WHICH WOULD THEREFORE BE MORE RESPONSIVE TO IMPRESSED OSCILLATIONS
OF

THAT SAME PERIODICITY. SINCE HE HAD PREVIOUSLY SAID THAT "ANY
SUITABLE

DEVICE MAY BE EMPLOYED TO DEVELOP THE SIMPLE HARMONIC FORCE
IMPRESSED

UPON THE VERTICAL WIRE," WE THINK THAT STONE'S SPECIFICATIONS PLAINLY
SUGGESTED TO THOSE SKILLED IN THE ART THAT THEY AVAIL THEMSELVES OF
THIS MEANS OF DEVELOPING IN THE ANTENNA THIS SIMPLE HARMONIC FORCE,
AND

THAT THEY TUNE THE ANTENNA CIRCUIT IN ORDER TO IMPROVE THE STRENGTH
AND

QUALITY OF THE "FORCED" VIBRATIONS IMPRESSED UPON IT.

THE MARCONI COMPANY ARGUES THAT STONE'S THEORY OF "FORCED"
OSCILLATIONS PRESUPPOSES THAT THE OPEN TRANSMITTER CIRCUIT BE
UNTUNED.

IT IS TRUE THAT STONE SAID THAT SUCH "FORCED" OSCILLATIONS HAVE A
PERIOD OF VIBRATION WHICH IS "INDEPENDENT OF THE ELECTRICAL
CONSTANTS

OF THE CIRCUIT" ON WHICH THEY ARE IMPRESSED. BUT THE FACT THAT THE
"FORCED" VIBRATION WILL RETAIN ITS NATURAL PERIOD WHATEVER THE
FREQUENCY OF THE ANTENNA CIRCUIT MAY BE, DOES NOT PRECLUDE, AS
STONE

SHOWED, THE TUNING OF THAT CIRCUIT SO AS TO ACHIEVE MAXIMUM
RESPONSIVENESS TO THE VIBRATIONS IMPRESSED UPON IT. STONE'S
SPECIFICATIONS INDICATE THAT HE USED THE TERM "FORCED" MERELY AS
MEANING THAT THE VIBRATIONS ARE DEVELOPED IN ANOTHER CIRCUIT AND
THEN

TRANSFERRED TO THE ANTENNA CIRCUIT BY INDUCTIVE COUPLING, AS



DISTINGUISHED FROM "NATURAL" VIBRATIONS WHICH ORIGINATE IN THE
ANTENNA

OR RADIATING CIRCUIT - IN SHORT THAT "FORCED" IS MERELY USED AS A
SYNONYM FOR "INDUCED." THUS HE STATES IN DESCRIBING THE OPERATION OF
HIS TRANSMITTER, "THE HIGH FREQUENCY CURRENT ... PASSING THROUGH THE
PRIMARY I1(OF THE ANTENNA TRANSFORMER) INDUCES A CORRESPONDING
HIGH

FREQUENCY ELECTROMOTIVE FORCE AND CURRENT IN THE SECONDARY 12 AND
FORCED ELECTRIC VIBRATIONS RESULT IN THE VERTICAL CONDUCTOR V ... "
FN15

HENCE THERE IS AMPLE SUPPORT FOR THE FINDING OF THE COURT BELOW THAT

"BY FREE OSCILLATIONS IS MEANT THAT THEIR FREQUENCY WAS DETERMINED
BY

THE CONSTANTS OF THE CIRCUIT IN WHICH THEY WERE GENERATED. THE
STONE

APPLICATION AS FILED IMPRESSED THESE OSCILLATIONS UPON THE OPEN
CIRCUIT, AND THEREFORE USED 'FORCED' OSCILLATIONS IN THE OPEN CIRCUIT
OF THE TRANSMITTER, THAT IS, THE FREQUENCY OF THE OSCILLATIONS IN THE
OPEN CIRCUIT WAS DETERMINED BY THE FREQUENCY OF THE OSCILLATIONS IN
THE

CLOSED CIRCUIT.

"THE EFFECT OF FORCING VIBRATIONS UPON A TUNED AND UNTUNED CIRCUIT
MAY BE LIKENED UNTO THE EFFECT OF A TUNING FORK UPON A STRETCHED
CORD

IN A VISCOUS MEDIUM. WHEN THE CORD IS VIBRATED BY THE TUNING FORK IT
HAS THE SAME PERIOD AS DOES THE FORK REGARDLESS OF WHETHER SUCH
PERIOD

BE THAT OF THE NATURAL PERIOD OF THE CORD, BUT WHEN THE FORK
VIBRATIONS

ARE IN TUNE WITH THE NATURAL PERIOD OR FUNDAMENTAL OF THE CORD,
THEN

THE AMPLITUDE OF VIBRATIONS IN THE CORD IS A MAXIMUM."

THUS STONE'S APPLICATION, PRIOR TO MARCONI, SHOWED A FOUR-CIRCUIT
SYSTEM, IN WHICH THE OSCILLATIONS WERE PRODUCED IN A CLOSED
CHARGING

CIRCUIT AND IMPRESSED ON AN OPEN ANTENNA CIRCUIT IN THE TRANSMITTER,
AND WERE SIMILARLY RECEIVED IN AN OPEN ANTENNA CIRCUIT AND BY IT
INDUCED IN A CLOSED CIRCUIT CONTAINING A DETECTOR. HE SHOWED THE
EFFECT OF RESONANCE ON THE CIRCUITS RESULTING FROM THEIR TUNING TO A
DESIRED FREQUENCY, AND EMPHASIZED THE IMPORTANCE OF MAKING THE
TRANSMITTING AND RECEIVING APPARATUS RESONANT TO THAT FREQUENCY.



STONE'S PATENT, FN16 GRANTED A YEAR AND A HALF BEFORE MARCONI -
ALTHOUGH AFTER MARCONI'S APPLICATION WAS FILED - MAKES EXPLICIT, AS
THE

PATENT LAW PERMITS, WHAT WAS IMPLICIT IN STONE'S APPLICATION. BY
AMENDMENTS TO HIS SPECIFICATIONS MADE APRIL 8, 1902, HE RECOMMENDED
THAT THE FREQUENCY IMPRESSED UPON THE VERTICAL CONDUCTOR AT THE
TRANSMITTER "MAY OR MAY NOT BE THE SAME AS THE NATURAL PERIOD OR
FUNDAMENTAL OF SUCH CONDUCTOR" AND THAT THE ANTENNA CIRCUIT AT
THE

TRANSMITTER "MAY WITH ADVANTAGE BE SO CONSTRUCTED AS TO BE HIGHLY
RESONANT TO A PARTICULAR FREQUENCY AND THE HARMONIC VIBRATIONS
IMPRESSED THEREON MAY WITH ADVANTAGE BE OF THAT FREQUENCY." SINCE
STONE USED A VARIABLE INDUCTANCE TO ALTER AT WILL THE FREQUENCY OF
THE

CHARGING CIRCUIT, THIS DIRECTION PLAINLY INDICATED THAT THE
FREQUENCY

OF THE ANTENNA CIRCUIT MIGHT ALSO BE VARIABLE, AND SUGGESTED THE
INCLUSION OF THE WELL-KNOWN LODGE VARIABLE INDUCTANCE IN THE
CONSTRUCTION OF THE ANTENNA CIRCUIT TO ACHIEVE THAT RESULT. AND
SINCE

STONE HAD SPECIFIED THAT "BY MY INVENTION" THE OPERATOR AT THE
RECEIVING STATION IS ABLE TO "ADJUST" THE RECEIVING APPARATUS SO AS TO
PLACE IT IN RESONANCE WITH ANY PARTICULAR TRANSMITTING STATION, HIS
PATENT EQUALLY PLAINLY SUGGESTED THE USE OF THE LODGE VARIABLE
INDUCTANCE AS A MEANS OF ADJUSTING THE TUNING OF THE RECEIVING
ANTENNA.

STONE'S 1902 AMENDMENTS ALSO SUGGESTED THAT AN "ELEVATED
CONDUCTOR

THAT IS APERIODIC MAY BE EMPLOYED" - L.E., ONE HAVING VERY WEAK
NATURAL

PERIODICITY AND CONSEQUENTLY "ADAPTED TO RECEIVE OR TRANSMIT ALL
FREQUENCIES." BUT THIS SUGGESTION WAS ACCOMPANIED BY THE
ALTERNATIVE

RECOMMENDATION IN THE 1902 AMENDMENTS THAT THE ANTENNA CIRCUITS
AT

TRANSMITTER AND RECEIVER "MAY WITH ADVANTAGE BE MADE RESONANT TO
A

PARTICULAR FREQUENCY," L.E., BE PERIODIC. NO INFERENCE CAN BE DRAWN
FROM THIS THAT ONLY AN APERIODIC ANTENNA WAS CONTEMPLATED EITHER
BY THE

APPLICATION OR THE AMENDMENTS. THE APPLICATION WAS SUFFICIENTLY
BROAD

TO COVER BOTH TYPES, SINCE BOTH WERE SUITABLE MEANS OF ACHIEVING
UNDER



DIFFERENT CONDITIONS THE RESULTS WHICH THE APPLICATION DESCRIBED
AND

SOUGHT TO ATTAIN. THE AMENDMENTS THUS MERELY CLARIFIED AND
EXPLAINED

IN FULLER DETAIL TWO ALTERNATIVE MEANS WHICH COULD BE EMPLOYED IN
THE

INVENTION DESCRIBED IN THE ORIGINAL APPLICATION, ONE OF THOSE MEANS
BEING THE CONSTRUCTION OF THE ANTENNA SO AS TO BE HIGHLY RESONANT,
LLE., TUNED, TO A PARTICULAR FREQUENCY. FN17

THE ONLY RESPECTS IN WHICH IT IS SERIOUSLY CONTENDED THAT MARCONI
DISCLOSED INVENTION OVER STONE ARE THAT MARCONI EXPLICITLY CLAIMED
FOUR

CIRCUIT TUNING BEFORE STONE HAD MADE IT EXPLICIT BY HIS 1902
AMENDMENT,

AND THAT MARCONI DISCLOSED MEANS OF ADJUSTING THE TUNING OF EACH OF
HIS

FOUR CIRCUITS WHEREAS STONE HAD EXPLICITLY SHOWN ADJUSTABLE TUNING
ONLY

IN THE TWO CLOSED CIRCUITS. BUT WE THINK THAT NEITHER MARCONI'S
TUNING

OF THE TWO ANTENNA CIRCUITS NOR HIS USE OF THE LODGE VARIABLE
INDUCTANCE TO THAT END INVOLVED ANY INVENTION OVER STONE. TWO
QUESTIONS ARE INVOLVED, FIRST, WHETHER THERE WAS ANY INVENTION OVER
STONE IN TUNING THE ANTENNA CIRCUITS, AND, SECOND, WHETHER THERE
WAS

ANY INVENTION IN THE USE OF THE LODGE VARIABLE INDUCTANCE OR ANY
OTHER

KNOWN MEANS OF ADJUSTMENT IN ORDER TO MAKE THE TUNING OF THE
ANTENNA

CIRCUITS ADJUSTABLE.

FOR REASONS ALREADY INDICATED WE THINK IT CLEAR THAT STONE SHOWED
TUNING OF THE ANTENNA CIRCUITS BEFORE MARCONI, AND IF THIS INVOLVED
INVENTION STONE WAS THE FIRST INVENTOR. STONE'S APPLICATION
EMPHASIZED

THE DESIRABILITY OF TUNING, AND DISCLOSED MEANS OF ADJUSTING THE
TUNING

OF THE CLOSED CIRCUITS. HIS VERY EXPLICIT RECOGNITION OF THE INCREASED
SELECTIVITY ATTAINED BY INDUCTIVE COUPLING OF SEVERAL RESONANT
CIRCUITS

PLAINLY SUGGESTED TO THOSE SKILLED IN THE ART THAT THE ANTENNA
CIRCUIT

COULD WITH ADVANTAGE BE A RESONANT CIRCUIT, THAT IS TO SAY A TUNED
CIRCUIT, AND HENCE THAT IT WAS ONE OF THE CIRCUITS TO BE TUNED. HE



STRESSED THE IMPORTANCE OF TUNING "BY ANY SUITABLE DEVICE" THE
"APPARATUS" AT TRANSMITTER AND RECEIVER, WHICH INCLUDED AT BOTH AN
ANTENNA CIRCUIT.

TUNING OF THE ANTENNA CIRCUIT WAS NOTHING NEW; LODGE HAD NOT ONLY
TAUGHT THAT THE ANTENNA CIRCUITS AT TRANSMITTER AND RECEIVER
SHOULD BE

TUNED TO EACH OTHER BUT HAD SHOWN A MEANS OF ADJUSTING THE TUNING
WHICH

WAS THE PRECISE MEANS ADOPTED BY MARCONI, AND WHICH STONE HAD,
PRIOR TO

MARCONI, USED TO TUNE HIS CLOSED CIRCUIT - THE VARIABLE INDUCTANCE.
TESLA, TOO, HAD SHOWN THE TUNING OF THE ANTENNA CIRCUIT AT THE
TRANSMITTER TO THE FREQUENCY DEVELOPED BY THE CHARGING CIRCUIT,
AND THE

TUNING OF BOTH CIRCUITS AT THE RECEIVER TO THE FREQUENCY THUS
TRANSMITTED. THUS MARCONI'S IMPROVEMENT IN TUNING THE ANTENNA
CIRCUITS

IS ONE THE PRINCIPLES OF WHICH WERE WELL UNDERSTOOD AND STATED BY
STONE

HIMSELF BEFORE MARCONI, AND THE MECHANISM FOR ACHIEVING WHICH HAD
PREVIOUSLY BEEN DISCLOSED BY LODGE AND STONE. FNI8

SINCE NO INVENTION OVER STONE WAS INVOLVED IN TUNING THE ANTENNA
CIRCUITS, NEITHER MARCONI NOR STONE MADE AN INVENTION BY PROVIDING
ADJUSTABLE TUNING OF ANY OF THE CIRCUITS OR BY EMPLOYING LODGE'S
VARIABLE INDUCTANCE AS A MEANS OF ADJUSTING THE TUNING OF THE
RESONANT

FOUR-CIRCUIT ARRANGEMENT EARLIER DISCLOSED BY STONE'S APPLICATION
AND

PATENTED BY HIM. NO INVENTION WAS INVOLVED IN EMPLOYING THE LODGE
VARIABLE INDUCTANCE FOR TUNING EITHER THE CLOSED OR THE OPEN
CIRCUITS

IN LIEU OF OTHER STRUCTURAL MODES OF ADJUSTMENT FOR THAT PURPOSE.
THE

VARIABLE INDUCTANCE IMPARTED NO NEW FUNCTION TO THE CIRCUIT; AND
MERELY

MAKING A KNOWN ELEMENT OF A KNOWN COMBINATION ADJUSTABLE BY A
MEANS OF

ADJUSTMENT KNOWN TO THE ART, WHEN NO NEW OR UNEXPECTED RESULT IS
OBTAINED, IS NOT INVENTION. PETERS V. HANSON, 129 U.S. 541, 550-51,

553; ELECTRIC CABLE CO. V. EDISON CO., 292 U.S. 69, 79, 80, AND CASES

CITED; SMYTH MFG. CO. V. SHERIDAN, 149 F. 208, 211; CF. BASSICK MFG.

CO. V. HOLLINGSHEAD CO., 298 U.S. 415, 424-5 AND CASES CITED.



STONE'S CONCEPTION OF HIS INVENTION AS DISCLOSED BY HIS PATENT
ANTEDATED HIS APPLICATION. IT IS CARRIED BACK TO JUNE 30, 1899, SEVEN
MONTHS BEFORE HIS APPLICATION, WHEN, IN A LETTER TO BAKER, HE
DESCRIBED

IN TEXT AND DRAWINGS HIS FOUR-CIRCUIT SYSTEM FOR WIRELESS
TELEGRAPHY IN

SUBSTANTIALLY THE SAME FORM AS THAT DISCLOSED BY THE APPLICATION.
HIS

LETTER IS EXPLICIT IN RECOMMENDING THE TUNING OF THE ANTENNA
CIRCUITS.

IN PART HE WROTE AS FOLLOWS: "INSTEAD OF UTILIZING THE VERTICAL WIRE
(ANTENNA) ITSELF AT THE TRANSMITTING STATION AS THE OSCILLATOR, I
PROPOSE TO IMPRESS UPON THIS VERTICAL WIRE, OSCILLATIONS FROM AN
OSCILLATOR, WHICH OSCILLATIONS SHALL BE OF A FREQUENCY
CORRESPONDING TO

THE FUNDAMENTAL OF THE WIRE. SIMILARLY AT THE RECEIVING STATION, I
SHALL DRAW FROM THE VERTICAL WIRE, ONLY THAT COMPONENT OF THE
COMPLEX

WAVE WHICH IS OF LOWEST FREQUENCY.

"[F NOW THE FUNDAMENTAL OF THE WIRE AT THE RECEIVING STATION BE THE
SAME AS THAT OF THE WIRE AT THE TRANSMITTING STATION, THEN THE
RECEIVING STATION MAY RECEIVE SIGNALS FROM THE TRANSMITTING
STATION,

BUT IF IT BE DIFFERENT FROM THAT OF THE TRANSMITTING STATION, IT MAY
NOT RECEIVE THOSE SIGNALS.

"THE TUNING OF THESE CIRCUITS ONE TO ANOTHER AND ALL TO THE SAME
FREQUENCY WILL PROBABLY BE BEST ACCOMPLISHED EMPIRICALLY, THOUGH
THE

BEST GENERAL PROPORTIONS MAY BE DETERMINED MATHEMATICALLY."

ON JULY 18, 1899, STONE AGAIN WROTE TO BAKER, MATHEMATICALLY
DEMONSTRATING HOW TO ACHIEVE THE SINGLE FREQUENCY BY MEANS OF
FORCED

VIBRATIONS. HE EXPRESSED AS A TRIGONOMETRIC FUNCTION THE FORM
TAKEN BY

THE FORCED WAVE "IF THE PERIOD OF THE IMPRESSED FORCE BE THE SAME AS
THAT OF THE FUNDAMENTAL OF THE VERTICAL WIRE." HE ALSO POINTED OUT
THAT THE TRANSMITTING CIRCUIT WHICH HE HAD DISCLOSED IN HIS EARLIER
LETTER TO BAKER, "IS PRACTICALLY THE SAME AS THAT EMPLOYED BY TESLA,"
EXCEPT THAT STONE ADDED AN INDUCTANCE COIL IN THE CLOSED CIRCUIT "TO
GIVE ADDITIONAL MEANS OF TUNING" AND TO "SWAMP" THE REACTIONS FROM



THE

COIL OF THE OSCILLATION TRANSFORMER AND THUS LOOSEN THE COUPLING
BETWEEN THE OPEN AND CLOSED CIRCUIT OF THE TRANSMITTER N19. HIS
RECOGNITION OF THE EFFECT UPON THE CURRENT IN THE ANTENNA IF IT IS OF
THE SAME PERIOD AS THE CHARGING CIRCUIT; HIS STATEMENT THAT HIS
TRANSMITTING SYSTEM WAS THE SAME AS THAT EMPLOYED BY TESLA; HIS
RECOGNITION THAT THE FUNDAMENTAL OF THE RECEIVER SHOULD BE THE
SAME AS

THAT OF THE TRANSMITTER ANTENNA WHEN USED FOR THE TRANSMISSION OF
A

SINGLE FREQUENCY, AND FINALLY HIS STATEMENT THAT ALL FOUR CIRCUITS
ARE

TO BE TUNED, "ONE TO ANOTHER AND ALL TO THE SAME FREQUENCY," ALL
INDICATE HIS UNDERSTANDING OF THE PRINCIPLES OF RESONANCE AND OF THE
SIGNIFICANCE OF TUNING THE ANTENNA CIRCUITS.

STONE DISCLOSED HIS INVENTION TO OTHERS, AND IN JANUARY, 1900,
DESCRIBED IT TO HIS CLASS AT THE MASSACHUSETTS INSTITUTE OF
TECHNOLOGY. BEFORE 1900 HE WAS DILIGENT IN OBTAINING CAPITAL TO
PROMOTE HIS INVENTION. EARLY IN 1901 A SYNDICATE WAS ORGANIZED TO
FINANCE LABORATORY EXPERIMENTS. THE STONE TELEGRAPH & TELEPHONE
CO.

WAS ORGANIZED IN DECEMBER, 1901. IT CONSTRUCTED SEVERAL
EXPERIMENTAL

STATIONS IN 1902 AND 1903; BEGINNING IN 1904 OR 1905 IT BUILT WIRELESS
STATIONS AND SOLD APPARATUS, EQUIPPED A NAVY COLLIER AND SOME
BATTLESHIPS, AND IT APPLIED FOR A LARGE NUMBER OF PATENTS. THE
APPARATUS USED IN THE STATIONS IS DESCRIBED BY STONE'S TESTIMONY IN
THIS SUIT AS HAVING RESONANT OPEN AND CLOSED CIRCUITS LOOSELY
COUPLED

INDUCTIVELY TO EACH OTHER, AT BOTH THE TRANSMITTER AND RECEIVER,
AND

ALL TUNED TO THE SAME WAVE LENGTH, AS DESCRIBED IN HIS LETTERS TO
BAKER

AND HIS PATENT.

WE THINK THAT STONE'S ORIGINAL APPLICATION SUFFICIENTLY DISCLOSED THE
DESIRABILITY THAT THE ANTENNA CIRCUITS IN TRANSMITTER AND RECEIVER
BE

RESONANT TO THE SAME FREQUENCY AS THE CLOSED CIRCUITS, AS HE
EXPRESSLY

RECOMMENDED IN HIS PATENT. BUT IN ANY EVENT IT IS PLAIN THAT NO
DEPARTURE FROM OR IMPROPER ADDITION TO THE SPECIFICATIONS WAS
INVOLVED

IN THE 1902 AMENDMENTS, WHICH MERELY MADE EXPLICIT WHAT WAS



ALREADY

IMPLICIT. HOBBS V. BEACH, 180 U.S. 383, 395-7. WE WOULD ORDINARILY BE
SLOW TO RECOGNIZE AMENDMENTS MADE AFTER THE FILING OF MARCONI'S
APPLICATION AND DISCLOSING FEATURES SHOWN IN THAT APPLICATION. CF.
SCHRIBER-SCHROTH CO. V. CLEVELAND TRUST CO., 305 U.S. 47, 57; POWERS
KENNEDY CORPORATION V. CONCRETE CO., 282 U.S. 175, 185-6; MACKAY RADIO
CO. V. RADIO CORPORATION, 306 U.S. 86. BUT HERE STONE'S LETTERS TO
BAKER, WHOSE AUTHENTICITY HAS NOT BEEN QUESTIONED IN THIS CASE,
AFFORD

CONVINCING PROOF THAT STONE HAD CONCEIVED OF THE IDEA OF TUNING ALL
FOUR CIRCUITS PRIOR TO THE DATE OF MARCONI'S INVENTION. CF.BICKELL V.
SMITH-HAMBURY-SCOTT WELDING CO., 53 F.2D 356, 358.

IT IS WELL ESTABLISHED THAT AS BETWEEN TWO INVENTORS PRIORITY OF
INVENTION WILL BE AWARDED TO THE ONE WHO BY SATISFYING PROOF CAN
SHOW

THAT HE FIRST CONCEIVED OF THE INVENTION. PHILADELPHIA & TRENTON R.
CO. V. STIMPSON, 14 PET. 448, 462; LOOM CO. V. HIGGINS, 105 U.S. 580,

593; RADIO CORPORATION V. RADIO LABORATORIES, 293 U.S. 1, 11-13;
CHRISTIE V. SEYBOLD, 55 F. 69, 76; AUTOMATIC WEIGHING MACH. CO. V.
PNEUMATIC SCALE CORP., 158 F. 415, 417-22; HARPER V. ZIMMERMANN, 41

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

748.

COMMERCIAL SUCCESS ACHIEVED BY THE LATER INVENTOR AND PATENTEE
CANNOT

SAVE HIS PATENT FROM THE DEFENSE OF ANTICIPATION BY A PRIOR INVENTOR.
FN20 COMPARE SMITH V. HALL, 301 U.S. 216 WITH SMITH V. SNOW, 294 U.S.

1. TO OBTAIN THE BENEFIT OF HIS PRIOR CONCEPTION, THE INVENTOR MUST
NOT ABANDON HIS INVENTION, GAYLER V. WILDER, 10 HOW. 477, 481, BUT

MUST PROCEED WITH DILIGENCE TO REDUCE IT TO PRACTICE. WE THINK STONE
HAS SHOWN THE NECESSARY DILIGENCE. COMPARE RADIO CORPORATION V.
RADIO

LABORATORIES, SUPRA, 13, 14. THE DELAY UNTIL 1902 IN INCLUDING IN HIS
PATENT SPECIFICATIONS THE SENTENCES ALREADY REFERRED TO, WHICH
EXPLICITLY PROVIDE FOR TUNING OF THE ANTENNA CIRCUITS, DOES NOT IN THE
CIRCUMSTANCES OF THIS CASE SHOW ANY ABANDONMENT OF THAT FEATURE
OF

STONE'S INVENTION SINCE, AS WE HAVE SEEN, THE IDEA OF SUCH TUNING WAS
AT LEAST IMPLICIT IN HIS ORIGINAL APPLICATION, AND THE 1902 AMENDMENTS
MERELY CLARIFIED THAT APPLICATION'S EFFECT AND PURPORT.

MARCONTI'S PATENT NO. 763,772 WAS SUSTAINED BY A UNITED STATES DISTRICT
COURT IN MARCONI WIRELESS TELEGRAPH CO. V. NATIONAL SIGNALLING CO.,
213



F. 815, AND HIS INVENTION AS SPECIFIED IN HIS CORRESPONDING BRITISH
PATENT NO. 7777 OF 1900, WAS UPHELD IN MARCONI V. BRITISH RADIO &
TELEGRAPH CO., 27 T.L.R. 274, 28 R.P.C. 18. THE FRENCH COURT LIKEWISE
SUSTAINED HIS FRENCH PATENT, CIVIL TRIBUNAL OF THE SEINE, DEC. 24,

1912. NONE OF THESE COURTS CONSIDERED THE STONE PATENT OR HIS
LETTERS. ALL REST THEIR FINDINGS OF INVENTION ON MARCONI'S DISCLOSURE
OF A FOUR-CIRCUIT SYSTEM AND ON HIS TUNING OF THE FOUR CIRCUITS, IN THE
SENSE OF RENDERING THEM RESONANT TO THE SAME FREQUENCY, IN BOTH OF
WHICH RESPECTS STONE ANTICIPATED MARCONI, AS WE HAVE SEEN. NONE OF
THESE OPINIONS SUGGESTS THAT IF THE COURTS HAD KNOWN OF STONE'S
ANTICIPATION, THEY WOULD HAVE HELD THAT MARCONI SHOWED INVENTION
OVER

STONE BY MAKING THE TUNING OF HIS ANTENNA CIRCUIT ADJUSTABLE, OR BY
USING LODGE'S VARIABLE INDUCTANCE FOR THAT PURPOSE. IN MARCONI
WIRELESS TELEGRAPH CO. V. KILBOURNE & CLARK MFG. CO., 239 F. 328,
AFFIRMED 265 F. 644, THE DISTRICT COURT HELD THAT THE ACCUSED DEVICE
DID NOT INFRINGE. WHILE IT ENTERED FORMAL FINDINGS OF VALIDITY WHICH
THE CIRCUIT COURT OF APPEALS APPROVED, NEITHER COURT'S OPINION
DISCUSSED THE QUESTION OF VALIDITY AND THAT QUESTION WAS NOT
ARGUED IN

THE CIRCUIT COURT OF APPEALS. FN21 MARCONI'S REPUTATION AS THE MAN
WHO FIRST ACHIEVED SUCCESSFUL RADIO TRANSMISSION RESTS ON HIS
ORIGINAL

PATENT, WHICH BECAME REISSUE NO. 11,913, AND WHICH IS NOT HERE IN
QUESTION. THAT REPUTATION, HOWEVER WELL-DESERVED, DOES NOT ENTITLE
HIM

TO A PATENT FOR EVERY LATER IMPROVEMENT WHICH HE CLAIMS IN THE
RADIO

FIELD. PATENT CASES, LIKE OTHERS, MUST BE DECIDED NOT BY WEIGHING THE
REPUTATIONS OF THE LITIGANTS, BUT BY CAREFUL STUDY OF THE MERITS OF
THEIR RESPECTIVE CONTENTIONS AND PROOFS. AS THE RESULT OF SUCH A
STUDY

WE ARE FORCED TO CONCLUDE, WITHOUT UNDERTAKING TO DETERMINE
WHETHER

STONE'S PATENT INVOLVED INVENTION, THAT THE COURT OF CLAIMS WAS
RIGHT

IN DECIDING THAT STONE ANTICIPATED MARCONI, AND THAT MARCONI'S
PATENT

DID NOT DISCLOSE INVENTION OVER STONE. HENCE THE JUDGMENT BELOW
HOLDING INVALID THE BROAD CLAIMS OF THE MARCONI PATENT MUST BE
AFFIRMED. IN VIEW OF OUR INTERPRETATION OF THE STONE APPLICATION AND
PATENT WE NEED NOT CONSIDER THE CORRECTNESS OF THE COURT'S
CONCLUSION

THAT EVEN IF STONE'S DISCLOSURES SHOULD BE READ AS FAILING TO DIRECT
THAT THE ANTENNA CIRCUITS BE MADE RESONANT TO A PARTICULAR



FREQUENCY,
MARCONTI'S PATENT INVOLVED NO INVENTION OVER LODGE, TESLA, AND STONE.

CLAIM 16 OF MARCONI PATENT NO. 763,772.

THE GOVERNMENT ASKS US TO REVIEW SO MUCH OF THE DECISION OF THE
COURT

OF CLAIMS AS HELD VALID AND INFRINGED CLAIM 16 OF MARCONI'S PATENT NO.
763,772. THAT CLAIM IS FOR AN ANTENNA CIRCUIT AT THE RECEIVER
CONNECTED AT ONE END TO "AN OSCILLATION-RECEIVING CONDUCTOR" AND
AT THE

OTHER TO A CAPACITY (WHICH COULD BE THE EARTH), CONTAINING THE
PRIMARY

WINDING OF A TRANSFORMER, "MEANS FOR ADJUSTING THE TWO
TRANSFORMER

CIRCUITS IN ELECTRICAL RESONANCE WITH EACH OTHER," AND "AN
ADJUSTABLE

CONDENSER IN A SHUNT CONNECTED WITH THE OPEN CIRCUIT, AND AROUND
SAID

TRANSFORMER-COIL." MARCONI THUS DISCLOSES AND CLAIMS THE ADDITION
TO

THE RECEIVER ANTENNA OF AN ADJUSTABLE CONDENSER CONNECTED IN A
SHUNT

AROUND THE PRIMARY OF THE TRANSFORMER. THE SPECIFICATIONS DESCRIBE
THE

CONDENSER AS "PREFERABLY ONE PROVIDED WITH TWO TELESCOPING
METALLIC

TUBES SEPARATED BY A DIELECTRIC AND ARRANGED TO READILY VARY THE
CAPACITY BY BEING SLID UPON EACH OTHER." MARCONI, HOWEVER, MAKES NO
CLAIM FOR THE PARTICULAR CONSTRUCTION OF THE CONDENSER.

ALTHOUGH THE CLAIM BROADLY PROVIDES FOR "MEANS OF ADJUSTING THE
TWO

TRANSFORMER-CIRCUITS IN ELECTRICAL RESONANCE," MARCONI'S DRAWINGS
DISCLOSE THE USE OF A VARIABLE INDUCTANCE CONNECTED BETWEEN THE
AERIAL

CONDUCTOR AND THE TRANSFORMER-COIL IN SUCH A MANNER THAT THE
VARIABLE

INDUCTANCE IS NOT INCLUDED IN THAT PART OF THE ANTENNA CIRCUIT WHICH
IS

BRIDGED BY THE CONDENSER. THE CONDENSER IS THUS ARRANGED IN
PARALLEL

WITH THE TRANSFORMER COIL AND IN SERIES WITH THE VARIABLE
INDUCTANCE.

IN HIS SPECIFICATIONS MARCONI ENUMERATES A NUMBER OF PREFERRED



ADJUSTMENTS FOR TUNING THE TRANSMITTING AND RECEIVING STATIONS,
SHOWING

THE PRECISE EQUIPMENT TO BE USED TO ACHIEVE TUNING TO THE DESIRED
WAVE

LENGTH. THE TWO TUNINGS WHICH SHOW THE USE OF THE ADJUSTABLE
CONDENSER

IN THE RECEIVER ANTENNA ALSO MAKE USE OF THE VARIABLE INDUCTANCE.
AND

HIS SPECIFICATIONS STATE: "IN A SHUNT AROUND SAID PRIMARY J1(THE
PRIMARY OF THE TRANSFORMER) IUSUALLY PLACE A CONDENSER H ... AN
INDUCTANCE COIL G1 OF VARIABLE INDUCTANCE IS INTERPOSED IN THE
PRIMARY

CIRCUIT OF THE TRANSFORMER, BEING PREFERABLY LOCATED BETWEEN THE
CYLINDER F1(THE AERIAL CAPACITY) AND THE COIL J1."

IN THIS RESPECT THE DEVICES WHICH THE COURT BELOW FOUND TO INFRINGE
CLAIM 16 EXHIBIT SOMEWHAT DIFFERENT ARRANGEMENTS. APPARATUS
MANUFACTURED BY THE KILBOURNE AND CLARK COMPANY, AND USED BY THE
GOVERNMENT, HAD A RECEIVER ANTENNA CIRCUIT CONTAINING A VARIABLE
INDUCTANCE IN ADDITION TO THE TRANSFORMER COIL, AND HAVING AN
ADJUSTABLE CONDENSER SO CONSTRUCTED THAT IT COULD BE CONNECTED
EITHER

IN SERIES WITH THE TWO INDUCTANCES, OR IN A SHUNT BRIDGING BOTH OF
THEM. APPARATUS MANUFACTURED BY THE TELEFUNKEN COMPANY SHOWED
A

SIMILAR ANTENNA CIRCUIT HAVING NO VARIABLE INDUCTANCE, BUT HAVING
AN

ADJUSTABLE CONDENSER SO ARRANGED THAT IT COULD BE CONNECTED
EITHER IN

SERIES WITH THE TRANSFORMER COIL, OR IN PARALLEL WITH IT BY PLACING
THE

CONDENSER IN A SHUNT CIRCUIT WHICH WOULD THUS BRIDGE ALL THE
INDUCTANCE

IN THE ANTENNA CIRCUIT.

THE MARCONI PATENT DOES NOT DISCLOSE THE FUNCTION WHICH IS SERVED
BY

THE ADJUSTABLE CONDENSER DISCLOSED BY CLAIM 16, EXCEPT IN SO FAR AS
MARCONI IN HIS SPECIFICATIONS, IN DESCRIBING THE MEANS OF TUNING THE
RECEIVER CIRCUITS TO A PARTICULAR DESIRED FREQUENCY, PRESCRIBES
SPECIFIC VALUES FOR BOTH THE VARIABLE INDUCTANCE AND THE ADJUSTABLE
CONDENSER IN THE RECEIVER ANTENNA CIRCUIT. THE COURT OF CLAIMS
FOUND

THAT THIS INDICATED "THAT THE PURPOSE OF THE CONDENSER CONNECTED IN
SHUNT WITH THE PRIMARY WINDING OF THE TRANSFORMER OF THE RECEIVER,



IS
TO ENABLE THE ELECTRICAL PERIODICITY OR TUNING OF THE OPEN CIRCUIT OF
THE RECEIVER TO BE ALTERED."

THE COURT THUS BASED ITS HOLDING THAT CLAIM 16 DISCLOSED PATENTABLE
INVENTION ON ITS FINDING THAT MARCONI, BY THE USE OF AN ADJUSTABLE
CONDENSER IN THE ANTENNA CIRCUIT, DISCLOSED A NEW AND USEFUL
METHOD OF

TUNING THAT CIRCUIT. THE GOVERNMENT CONTENDS THAT THE
ARRANGEMENT OF

THE ANTENNA CIRCUIT DISCLOSED BY MARCONI'S SPECIFICATIONS - WITH THE
CONDENSER SHUNTED AROUND THE TRANSFORMER COIL BUT NOT AROUND
THE

VARIABLE INDUCTANCE - IS SUCH THAT THE CONDENSER CANNOT INCREASE
THE

WAVE-LENGTH OVER WHAT IT WOULD BE WITHOUT SUCH A CONDENSER, AND
THATIT

CAN DECREASE THAT WAVE-LENGTH ONLY WHEN ADJUSTED TO HAVE A VERY
SMALL

CAPACITY. THE GOVERNMENT CONTENDS THEREFORE THAT ITS PRINCIPAL
FUNCTION IS NOT THAT OF TUNING BUT OF PROVIDING "LOOSE COUPLING." FN22
THE GOVERNMENT DOES NOT DENY THAT THIS PRECISE ARRANGEMENT IS
NOVEL

AND USEFUL, BUT IT CONTENDS THAT ITS DEVICES DO NOT INFRINGE THAT
PRECISE ARRANGEMENT, AND THAT CLAIM 16, IF MORE BROADLY CONSTRUED
SO AS

TO COVER ITS APPARATUS, IS INVALID BECAUSE ANTICIPATED BY THE PRIOR
ART, PARTICULARLY THE PATENTS OF PUPIN AND FESSENDEN.

AS WE HAVE SEEN FROM OUR DISCUSSION OF THE OTHER CLAIMS OF THE
MARCONI PATENT, THE IDEA OF TUNING THE ANTENNA CIRCUITS INVOLVED NO
PATENTABLE INVENTION. IT WAS WELL KNOWN THAT TUNING WAS ACHIEVED
BY

THE PROPER ADJUSTMENT OF EITHER THE INDUCTANCE OR THE CAPACITY IN A
CIRCUIT, OR BOTH. LODGE AND STONE HAD ACHIEVED TUNING BY THE USE OF
AN

ADJUSTABLE INDUCTION COIL, SO ARRANGED THAT ITS EFFECTIVE
INDUCTANCE

COULD READILY BE VARIED.

BUT CAPACITY WAS NO LESS IMPORTANT IN TUNING. DE TUNZELMANN'S
DESCRIPTIONS OF HERTZ'S EXPERIMENTS SHOW THAT HERTZ, IN ORDER TO
MAKE

HIS RECEIVING APPARATUS RESONANT TO THE PARTICULAR FREQUENCY
RADIATED



BY THE TRANSMITTER, CAREFULLY DETERMINED THE CAPACITY OF BOTH, AND
INDEED DISCLOSED A MEANS OF ADJUSTING THE CAPACITY OF THE RECEIVER
BY

ATTACHING TO IT WIRES WHOSE LENGTH COULD READILY BE VARIED.
MARCONI IN

HIS PRIOR PATENT NO. 586,193, GRANTED JULY 13, 1897, WHICH BECAME
REISSUE NO. 11,913, HAD DISCLOSED A TWO-CIRCUIT SYSTEM FOR THE
TRANSMISSION OF RADIO WAVES IN WHICH BOTH TRANSMITTER AND RECEIVER
HAD

LARGE METAL PLATES SERVING AS CAPACITY AREAS. HIS SPECIFICATIONS
DESCRIBE THE CONSTRUCTION OF TRANSMITTING AND RECEIVING STATIONS SO
AS

TO BE RESONANT TO THE SAME FREQUENCY BY CALCULATION OF THE LENGTH
OF

THESE METAL PLATES, THEREBY DETERMINING THE CAPACITY OF THE
ANTENNA

CIRCUITS OF TRANSMITTER AND RECEIVER RESPECTIVELY. HE STATES THAT
THE

PLATES ARE "PREFERABLY OF SUCH A LENGTH AS TO BE ELECTRICALLY TUNED
WITH THE ELECTRIC OSCILLATIONS TRANSMITTED," AND DESCRIBES MEANS OF
ACHIEVING THIS RESULT SO AS TO DETERMINE "THE LENGTH MOST
APPROPRIATE

TO THE LENGTH OF WAVE EMITTED BY THE OSCILLATOR." CLAIM 24 OF HIS
PATENT CLAIMS "THE COMBINATION OF A TRANSMITTER CAPABLE OF
PRODUCING

ELECTRICAL OSCILLATIONS OR RAYS OF DEFINITE CHARACTER AT THE WILL OF
THE OPERATOR, AND A RECEIVER LOCATED AT A DISTANCE AND HAVING A
CONDUCTOR TUNED TO RESPOND TO SUCH OSCILLATIONS ... " THE ONLY
MEANS

OF ACHIEVING THIS TUNING DISCLOSED BY THE SPECIFICATIONS IS THE
DETERMINATION OF THE CAPACITY OF THE ANTENNA OF TRANSMITTER AND
RECEIVER IN THE MANNER DESCRIBED.

MOREOVER THE USE OF AN ADJUSTABLE CONDENSER AS A MEANS OF TUNING
WAS

KNOWN TO THE PRIOR ART. PUPIN IN PATENT NO. 640,516, APPLIED FOR MAY
28, 1895, AND GRANTED JANUARY 2, 1900, BEFORE MARCONI, DISCLOSED THE
USE OF AN ADJUSTABLE CONDENSER AS A MEANS OF TUNING A RECEIVING
CIRCUIT

IN A SYSTEM OF WIRED TELEGRAPHY. PUPIN'S PATENT WAS DESIGNED TO
PERMIT

THE SIMULTANEOUS TRANSMISSION OVER A WIRE OF SEVERAL MESSAGES AT
DIFFERENT FREQUENCIES, AND THE SELECTIVE RECEPTION AT A GIVEN
RECEIVING

STATION OF THE PARTICULAR MESSAGE DESIRED, BY TUNING THE RECEIVING



CIRCUIT TO THE FREQUENCY AT WHICH THAT MESSAGE WAS TRANSMITTED.
HIS

SPECIFICATIONS AND DRAWINGS DISCLOSE AT THE RECEIVER A TELEGRAPH
KEY OR

OTHER SUITABLE DETECTING INSTRUMENT LOCATED IN A SHUNT FROM THE
WIRE

ALONG WHICH THE MESSAGES WERE PASSED. THE SHUNT CIRCUIT INCLUDED A
CONDENSER "OF ADJUSTABLE CAPACITY," AN ADJUSTABLE INDUCTION COIL,
AND A

DETECTING INSTRUMENT. HIS SPECIFICATIONS STATE THAT "THE CAPACITY OF
THE CONDENSER H AND THE SELF-INDUCTION OF THE (INDUCTION) COIL I BEING
SUCH THAT THE NATURAL PERIOD OR FREQUENCY OF THE SHUNT OR
RESONANCE

CIRCUIT HI IS THE SAME AS THE PERIOD OF ONE OF THE ELECTROMOTIVE
FORCES

WHICH PRODUCE THE CURRENT COMING OVER THE LINE ... THIS CIRCUIT HI
WILL BE IN RESONANCE WITH THE CURRENT AND THEREFORE WILL ACT
SELECTIVELY WITH RESPECT TO IT." HE DISCLOSED AN ALTERNATIVE SYSTEM
IN

WHICH A SIMILAR SHUNT CIRCUIT CONTAINING A CONDENSER, ALREADY
DESCRIBED

AS OF ADJUSTABLE CAPACITY, AND THE PRIMARY OF A TRANSFORMER, WAS
INDUCTIVELY COUPLED WITH ANOTHER CIRCUIT CONTAINING THE SECONDARY
OF

THE TRANSFORMER, AN INDUCTION COIL, AN ADJUSTABLE CONDENSER, AND A
RECEIVING DEVICE. HE THUS IN EFFECT DISCLOSED AN OPEN RECEIVING
CIRCUIT WITH EARTH CONNECTION INCLUDING THE PRIMARY OF AN
OSCILLATION

TRANSFORMER - THE SECONDARY OF WHICH IS CONNECTED IN A CIRCUIT WITH
A

TELEGRAPH KEY OR OTHER SUITABLE DETECTING INSTRUMENT - AND AN
ADJUSTABLE CONDENSER IN A SHUNT BRIDGING THE PRIMARY OF THE
TRANSFORMER

AND THUS CONNECTED IN PARALLEL WITH IT.

THUS PUPIN SHOWED THE USE OF AN ADJUSTABLE CONDENSER AS A MEANS OF
TUNING AN ELECTRICAL CIRCUIT SO AS TO BE SELECTIVELY RECEPTIVE TO
IMPULSES OF A PARTICULAR FREQUENCY. IT IS TRUE THAT HIS PATENT
RELATED

NOT TO THE RADIO ART BUT TO THE ART OF WIRED TELEGRAPHY, AN ART
WHICH

EMPLOYED MUCH LOWER FREQUENCIES. BUT SO FAR AS WE ARE INFORMED
THE

PRINCIPLES OF RESONANCE, AND THE METHODS OF ACHIEVING IT, APPLICABLE
TO



THE LOW FREQUENCIES USED BY PUPIN ARE THE SAME AS THOSE APPLICABLE
TO
HIGH FREQUENCY RADIO TRANSMISSION AND RECEPTION.

FESSENDEN, IN PATENT NO. 706,735, APPLIED FOR DEC. 15, 1899, BEFORE
MARCONI, AND GRANTED AUG. 12, 1902, DISCLOSED, IN THE ANTENNA CIRCUIT
OF A RADIO RECEIVER, A CONDENSER IN A SHUNT AROUND A COIL. THE COIL
WAS USED IN EFFECT AS A TRANSFORMER; BY THE MAGNETIC LINES OF FORCE
SET

UP WHEN A CURRENT PASSED THROUGH IT AN INDICATOR WAS CAUSED TO
MOVE,

THEREBY EITHER CLOSING AN ELECTRICAL CONNECTION OR GIVING A VISIBLE
SIGNAL. FESSENDEN'S SPECIFICATIONS DO NOT CLEARLY DISCLOSE THE
PURPOSE

OF HIS CONDENSER, BUT THEY SPECIFY THAT IT MUST BE "OF THE PROPER
SIZE." HE ALSO DISCLOSES A CONDENSER IN A SHUNT CIRCUIT AROUND THE
TERMINALS OF A SPARK GAP IN THE ANTENNA CIRCUIT OF THE TRANSMITTER,
AND

HIS SPECIFICATIONS PRESCRIBE THAT "THIS SHUNT-CIRCUIT MUST BE TUNED TO
THE RECEIVING-CONDUCTOR; OTHERWISE THE OSCILLATIONS PRODUCED BY IT
WILL

HAVE NO ACTION UPON THE WAVE-RESPONSIVE DEVICE AT THE RECEIVING
STATION."

WE HAVE REFERRED TO THE PUPIN AND FESSENDEN PATENTS, NOT FOR THE
PURPOSE OF DETERMINING WHETHER THEY ANTICIPATE CLAIM 16 OF MARCONI,
AS

THE GOVERNMENT INSISTS, BUT TO INDICATE THE IMPORTANCE OF
CONSIDERING

THEM IN THAT ASPECT, TOGETHER WITH THE RELEVANT TESTIMONY, WHICH
THE

COURT BELOW DID NOT DO. IN THE PRESENT STATE OF THE RECORD WE DO NOT
UNDERTAKE TO DETERMINE WHETHER AND TO WHAT EXTENT THESE
DISCLOSURES

EITHER ANTICIPATE CLAIM 16 OF THE MARCONI PATENT OR REQUIRE THAT
CLAIM

TO BE SO NARROWLY CONSTRUED THAT DEFENDANTS' ACCUSED DEVICES OR
SOME OF

THEM DO NOT INFRINGE MARCONTI.

ALTHOUGH THE PUPIN AND FESSENDEN PATENTS WERE IN THE RECORD BEFORE
THE COURT OF CLAIMS WHEN IT ENTERED ITS DECISION FINDING CLAIM 16
VALID

AND INFRINGED, THEY WERE NOT REFERRED TO IN CONNECTION WITH CLAIM 16
EITHER IN THE COURT'S OPINION OR IN ITS FINDINGS, EVIDENTLY BECAUSE NOT



URGED UPON THAT COURT BY THE GOVERNMENT AS ANTICIPATING CLAIM 16.
BUT

THIS COURT, IN THE EXERCISE OF ITS APPELLATE POWER, IS NOT PRECLUDED
FROM LOOKING AT ANY EVIDENCE OF RECORD WHICH, WHETHER OR NOT
CALLED TO

THE ATTENTION OF THE COURT BELOW, IS RELEVANT TO AND MAY AFFECT THE
CORRECTNESS OF ITS DECISION SUSTAINING OR DENYING ANY CONTENTION
WHICH

A PARTY HAS MADE BEFORE IT. MUNCIE 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.
HELVERING, 312 U.S. 552, 556.

IN ORDER TO DETERMINE WHETHER THIS COURT SHOULD CONSIDER THE
EVIDENCE

WHICH THE GOVERNMENT NOW PRESSES UPON IT, AND SHOULD ON THE BASIS
OF

THAT EVIDENCE EITHER DECIDE FOR ITSELF WHETHER CLAIM 16 IS VALID AND
INFRINGED OR REMAND THAT QUESTION TO THE COURT OF CLAIMS FOR
FURTHER

CONSIDERATION, IT IS NECESSARY TO SET OUT IN SOME DETAIL THE RELEVANT
PROCEEDINGS BELOW. THE CASE WAS REFERRED TO A SPECIAL COMMISSIONER
FOR

THE TAKING OF TESTIMONY UNDER A STIPULATION THAT THE ISSUE OF
REASONABLE COMPENSATION FOR DAMAGES AND PROFITS BE POSTPONED
UNTIL THE

DETERMINATION OF THE ISSUES OF VALIDITY AND INFRINGEMENT. ON JUNE 26,
1933, THE COMMISSIONER FILED A REPORT IN WHICH HE MADE THE FOLLOWING
FINDINGS WITH REGARD TO CLAIM 16, WHICH THE COURT OF CLAIMS LATER
ADOPTED IN SUBSTANCE: "LXII. CLAIM 16 OF MARCONI #763772 IS

DIRECTED TO SUBJECT MATTER WHICH IS NEW AND USEFUL ...

"LXV. THE RECEIVING APPARATUS OF THE KILBOURNE & CLARK COMPANY,
SHOWN IN EXHIBIT 95, AND THE RECEIVER MADE BY THE TELEFUNKEN
COMPANY,

ILLUSTRATED IN EXHIBIT 79, EACH HAS APPARATUS COMING WITHIN THE
TERMINOLOGY OF CLAIM 16."

BOTH PARTIES FILED EXCEPTIONS TO THE COMMISSIONER'S REPORT. THE
MARCONI COMPANY EXCEPTED TO PART OF FINDING LXII, AND TOOK SEVERAL
EXCEPTIONS WHICH WERE FORMALLY ADDRESSED TO FINDING LXV. THE
GOVERNMENT, IN A MEMORANDUM, OPPOSED THE SUGGESTED AMENDMENTS
TO THESE

FINDINGS. BUT THE GOVERNMENT FILED NO EXCEPTIONS TO THESE TWO
FINDINGS, NOR DID IT, IN ITS EXTENSIVE BRIEF BEFORE THE COURT OF



CLAIMS, MAKE ANY CONTENTION THAT CLAIM 16 EITHER IS INVALID OR WAS
NOT
INFRINGED.

AFTER THE COURT HAD RENDERED ITS INTERLOCUTORY DECISION HOLDING
CLAIM

16 VALID AND INFRINGED, THE CASE WAS SENT BACK TO THE COMMISSIONER
TO

TAKE EVIDENCE ON THE ACCOUNTING. MUCH EVIDENCE WAS TAKEN BEARING
ON

THE FUNCTION SERVED BY THE CONDENSER IN THE ARRANGEMENT DESCRIBED
IN

CLAIM 16 AND IN THE GOVERNMENT'S RECEIVERS, AND IN THAT CONNECTION
THE

PUPIN AND FESSENDEN PATENTS WERE AGAIN INTRODUCED IN EVIDENCE BY
THE

GOVERNMENT. WHEN THE PUPIN PATENT WAS OFFERED THE COMMISSIONER
STATED:

"OBVIOUSLY, AS TUNDERSTAND THE OFFER OF THIS PATENT OF PUPIN, IT DOES
NOT IN ANY WAY ATTACK THE VALIDITY OF CLAIM 16 OF THE MARCONI PATENT
IN

SUIT. AS YOU STATE MR. BLACKMAR, THAT HAS BEEN DECIDED BY THE COURT,
AND I DO NOT RECALL JUST NOW WHAT PROCEDURE WAS FOLLOWED AFTER
THE

DECISION AND PRIOR TO THIS ACCOUNTING PROCEEDING; BUT THE DEFENDANT
HAD

AT THAT TIME OPPORTUNITY FOR A MOTION FOR A NEW TRIAL AND
PRESENTATION

OF NEWLY-DISCOVERED EVIDENCE AND ALL THOSE MATTERS." ACCORDINGLY,
THE

COMMISSIONER STATED THAT HE RECEIVED THE PATENT IN EVIDENCE "FOR THE
SOLE PURPOSE OF AIDING THE WITNESS AND THE COMMISSIONER AND THE
COURT

IN AN UNDERSTANDING OF HOW THE CONDENSER IN THE MARCONI PATENT
OPERATES." AND IN OFFERING THE FESSENDEN PATENT COUNSEL FOR THE
GOVERNMENT SIMILARLY STATED THAT IT WAS OFFERED "NOT TO SHOW
INVALIDITY

BUT AS SHOWING JUSTIFICATION FOR THE DEFENDANT'S USE."

IN ITS EXCEPTIONS TO THE COMMISSIONER'S REPORT ON THE ACCOUNTING THE
GOVERNMENT ASKED THE COURT OF CLAIMS TO MAKE CERTAIN SPECIFIC
FINDINGS

AS TO THE MODE OF OPERATION OF THE ARRANGEMENTS DISCLOSED IN THE
PUPIN

AND FESSENDEN PATENTS, AND ALSO TO FIND THAT



"THE MODE OF CONNECTING THE PRIMARY CONDENSER IN PARALLEL WITH THE
ANTENNA-TO-EARTH CAPACITY USED BY THE DEFENDANT FOLLOWED THE
DISCLOSURE

OF PUPIN 640,516 AND THE FESSENDEN PATENT 706,735 ... AND HENCE DOES

NOT INFRINGE THE MARCONI CLAIM 16 WHICH IS BASED UPON A DIFFERENT
ARRANGEMENT, OPERATING IN A DIFFERENT MANNER TO OBTAIN A DIFFERENT
RESULT." THE GOVERNMENT CONTENDED THAT THERE WAS NO FINDING OF
FACT

THAT CLAIM 16 HAD BEEN INFRINGED, AND THAT THE COURT, IN THE COURSE
OF

THE ACCOUNTING PROCEEDING HAD BY AN ORDER OF OCTOBER 22, 1937,
REOPENED

THE ENTIRE SUBJECT OF INFRINGEMENT. WE AGREE WITH THE COURT THAT
THE

COMMISSIONER'S FINDING LXV, WHICH THE COURT ADOPTED AS FINDING LXIII,
WAS A FINDING OF INFRINGEMENT, AND WE SEE NO REASON TO QUESTION THE
COURT'S CONCLUSION THAT ITS ORDER HAD NOT REOPENED THE SUBJECT OF
INFRINGEMENT.

IN VIEW, HOWEVER, OF THE GOVERNMENT'S APPARENT MISUNDERSTANDING OF
THE SCOPE OF THE ISSUES LEFT OPEN ON THE ACCOUNTING WE THINK THAT ITS
REQUEST FOR A FINDING OF NON-INFRINGEMENT SPECIFICALLY ADDRESSED TO
THE

PUPIN AND FESSENDEN PATENTS WAS A SUFFICIENT REQUEST TO THE COURT TO
RECONSIDER ITS PREVIOUS DECISION OF INFRINGEMENT. AND WHILE MOST OF
THE ARGUMENT ON THE GOVERNMENT'S EXCEPTIONS TO THE COMMISSIONER'S
REPORT WAS BASED ON EVIDENCE TAKEN UPON THE ACCOUNTING, THE
GOVERNMENT'S BRIEFS SUFFICIENTLY DISCLOSED TO THE COURT THAT THE
PUPIN

AND FESSENDEN PATENTS, AT LEAST, HAD BEEN IN THE RECORD PRIOR TO THE
INTERLOCUTORY DECISION.

THE COURT, IN REJECTING THE GOVERNMENT'S REQUEST FOR A FINDING OF NON
INFRINGEMENT, STATED: "THE QUESTION OF INFRINGEMENT OF MARCONI CLAIM
16

... ISNOT BEFORE US IN THE PRESENT ACCOUNTING." "THE SOLE PURPOSE

AND FUNCTION OF AN ACCOUNTING IN A PATENT INFRINGEMENT CASE IS TO
ASCERTAIN THE AMOUNT OF COMPENSATION DUE, AND NO OTHER ISSUE CAN
BE

BROUGHT INTO THE ACCOUNTING TO CHANGE OR ALTER THE COURT'S PRIOR
DECISION." WE CANNOT SAY WITH CERTAINTY WHETHER IN REJECTING THE
GOVERNMENT'S REQUEST THE COURT THOUGHT THAT IT LACKED POWER TO
RECONSIDER ITS PRIOR DECISION, OR WHETHER IT HELD MERELY THAT IN THE
EXERCISE OF ITS DISCRETION IT SHOULD NOT DO SO. NOR DOES IT APPEAR
THAT, ASSUMING IT CONSIDERED THE QUESTION TO BE ONE OF DISCRETION, IT



RECOGNIZED THAT IN PART AT LEAST THE GOVERNMENT'S REQUEST WAS
BASED ON

EVIDENCE, HAVING AN IMPORTANT BEARING ON THE VALIDITY AND
CONSTRUCTION

OF CLAIM 16, WHICH HAD BEEN BEFORE THE COURT BUT HAD NOT BEEN
CONSIDERED BY IT WHEN IT HELD CLAIM 16 VALID AND INFRINGED.

ALTHOUGH THE INTERLOCUTORY DECISION OF THE COURT OF CLAIMS ON THE
QUESTION OF VALIDITY AND INFRINGEMENT WAS APPEALABLE, UNITED STATES
V.

ESNAULT-PELTERIE, 299 U.S. 201, 303 U.S. 26; 28 U.S.C. SEC. 288(B), AS

ARE INTERLOCUTORY ORDERS OF DISTRICT COURTS IN SUITS TO ENJOIN
INFRINGMENT, 28 U.S.C. SEC. 227(A); SIMMONS CO. V. GRIER BROS. CO., 258

U.S. 82, 89, THE DECISION WAS NOT FINAL UNTIL THE CONCLUSION OF THE
ACCOUNTING. BARNARD V. GIBSON, 7 HOW. 649; HUMISTON V. STAINTHORP, 2
WALL. 106; SIMMONS CO. V. GRIER BROS. CO., SUPRA, 89. HENCE THE COURT
DID NOT LACK POWER AT ANY TIME PRIOR TO ENTRY OF ITS FINAL JUDGMENT
AT

THE CLOSE OF THE ACCOUNTING TO RECONSIDER ANY PORTION OF ITS
DECISION

AND REOPEN ANY PART OF THE CASE. PERKINS V. FOURNIQUET, 6 HOW. 206,
208; MCGOURKEY V. TOLEDO ,& OHIO CENTRAL RY. CO., 146 U.S. 536, 544;
SIMMONS CO. V. GRIER BROS. CO., SUPRA, 90-91. IT WAS FREE IN ITS
DISCRETION TO GRANT A REARGUMENT BASED EITHER ON ALL THE EVIDENCE
THEN

OF RECORD OR ONLY THE EVIDENCE BEFORE THE COURT WHEN IT RENDERED
ITS

INTERLOCUTORY DECISION, OR TO REOPEN THE CASE FOR FURTHER EVIDENCE.

WHETHER IT SHOULD HAVE TAKEN ANY OF THESE COURSES WAS A MATTER
PRIMARILY FOR ITS DISCRETION, TO BE EXERCISED IN THE LIGHT OF VARIOUS
CONSIDERATIONS WHICH THIS COURT CANNOT PROPERLY APPRAISE WITHOUT
MORE

INTIMATE KNOWLEDGE THAN IT HAS OF THE PROCEEDINGS IN A LONG AND
COMPLEX

TRIAL. AMONG THOSE CONSIDERATIONS ARE THE QUESTIONS WHETHER, AS
APPEARS TO BE THE CASE FROM SUCH PORTIONS OF THE RECORD AS HAVE
BEEN

FILED IN THIS COURT OR CITED TO US BY COUNSEL, THE GOVERNMENT FAILED
TO

MAKE ANY CONTENTION AS TO THE VALIDITY OR CONSTRUCTION OF CLAIM 16
IN

THE PROCEEDINGS LEADING TO THE INTERLOCUTORY DECISION; WHETHER THE
SHOWING OF NON-INFRINGEMENT WHICH IT NOW MAKES IS SUFFICIENTLY
STRONG,



AND THE PUBLIC INTEREST THAT AN INVALID PATENT BE NOT SUSTAINED IS
SUFFICIENTLY GREAT, TO JUSTIFY RECONSIDERING THE DECISION AS TO CLAIM
16 DESPITE THE FAILURE OF GOVERNMENT COUNSEL TO PRESS ITS CONTENTION
AT

THE PROPER TIME; WHETHER ADEQUATE CONSIDERATION OF THE QUESTION OF
NON

INFRINGEMENT CAN BE HAD ON THE EXISTING RECORD, OR WHETHER
ADDITIONAL

TESTIMONY SHOULD BE RECEIVED; AND WHETHER, BALANCING THE STRENGTH
OR

WEAKNESS OF THE GOVERNMENT'S PRESENT SHOWING OF NON-INFRINGEMENT
AGAINST THE UNDESIRABILITY OF FURTHER PROLONGING THIS ALREADY
EXTENDED

LITIGATION, THE CASE IS ONE WHICH JUSTIFIES RECONSIDERATION.

THESE ARE ALL MATTERS REQUIRING CAREFUL CONSIDERATION BY THE TRIAL
COURT. IN ORDER THAT THE CASE MAY RECEIVE THAT CONSIDERATION, WE
VACATE THE JUDGMENT AS TO CLAIM 16 AND REMAND THE CAUSE TO THE
COURT OF

CLAIMS FOR FURTHER PROCEEDINGS IN CONFORMITY TO THIS OPINION.

IF ON THE REMAND THE COURT SHOULD EITHER DECLINE TO RECONSIDER ITS
DECISION OF INFRINGEMENT, OR SHOULD UPON RECONSIDERATION ADHERE TO
THAT

DECISION, IT SHOULD PASS UPON THE CONTENTION OF THE GOVERNMENT,
URGED

HERE AND BELOW, AS TO THE MEASURE OF DAMAGES, WITH RESPECT TO WHICH
THE

COURT MADE NO FINDINGS. THE GOVERNMENT'S CONTENTION IS THAT THE
VARIABLE CAPACITY SHUNT OF THE ACCUSED DEVICES BRIDGED ALL THE
INDUCTANCE IN THE RECEIVING ANTENNA CIRCUIT, AND THAT EVEN THOUGH
THOSE

DEVICES INFRINGED THEY NEVERTHELESS EMBODY AN IMPROVEMENT OVER
MARCONI'S CLAIM 16, IN WHICH ONLY THE TRANSFORMER COIL WAS BRIDGED.
IN

COMPUTING THE DAMAGES THE COURT MEASURED THEM BY 65% OF THE COST
TO THE

GOVERNMENT OF THE INDUCTION COILS WHICH WOULD BE REQUIRED TO
REPLACE IN

THE ACCUSED DEVICES THE ADJUSTABLE CONDENSERS AS A MEANS OF TUNING,
TAKING INTO ACCOUNT THE GREATER CONVENIENCE AND EFFICIENCY OF
CONDENSER

TUNING. THE ALLOWANCE OF ONLY 65% WAS ON THE THEORY THAT IF THE
PARTIES HAD NEGOTIATED FOR THE USE OF THE INVENTION THE PRICE WOULD
HAVE BEEN LESS THAN THE COST TO THE GOVERNMENT OF THE AVAILABLE



ALTERNATIVE MEANS OF TUNING.

IN COMPUTING THE DAMAGES THE COURT APPARENTLY DID NOT TAKE INTO
ACCOUNT OR ATTEMPT TO APPRAISE ANY CONTRIBUTION WHICH MAY HAVE
BEEN

MADE BY THE IMPROVEMENT OVER MARCONI WHICH THE GOVERNMENT
ASSERTS WAS

INCLUDED IN THE ACCUSED DEVICES. THE COURT FOUND THAT WHERE THE
CONDENSER IS CONNECTED IN SERIES WITH THE INDUCTANCE COILS IN THE
ANTENNA IT "CAN BE USED TO SHORTEN THE NATURAL RESONANT WAVE
LENGTH OF

THE ANTENNA CIRCUIT BUT CANNOT LENGTHEN IT BEYOND WHAT WOULD BE
THE

RESONANT WAVE LENGTH IF THE CONDENSER WERE NOT PRESENT." ON THE
OTHER

HAND, IT FOUND THAT WHEN THE CONDENSER IS CONNECTED IN PARALLEL IT
ENABLES THE PERIODICITY OF THE ANTENNA TO BE LOWERED, PERMITTING THE
RECEPTION OF LONGER WAVE-LENGTHS.

THE COMPUTATION OF DAMAGES WAS BASED ON THE PREMISE THAT THE
ADVANTAGE TO THE GOVERNMENT RESULTING FROM THE INFRINGEMENT WAS
DERIVED

FROM THE ABILITY WHICH THE ACCUSED DEVICES HAD THUS ACQUIRED TO
RECEIVE

LONGER WAVE-LENGTHS. BUT THERE WAS SUBSTANTIAL TESTIMONY THAT THE
ARRANGEMENT DISCLOSED BY MARCONI'S SPECIFICATIONS WAS IN EFFECT A
CONNECTION IN SERIES WHICH DID NOT MAKE POSSIBLE RECEPTION OF LONGER
WAVE-LENGTHS, AS DID THE ARRANGEMENT IN THE ACCUSED DEVICES. AND
THE

COURT NOWHERE FOUND THAT THE ARRANGEMENT COVERED BY MARCONI'S
CLAIM 16

DID MAKE POSSIBLE SUCH RECEPTION. THE APPROPRIATE EFFECT TO BE GIVEN
TO THIS TESTIMONY IS IMPORTANT IN THE LIGHT OF THE RECOGNIZED
DOCTRINE

THAT IF A DEFENDANT HAS ADDED "NON-INFRINGING AND VALUABLE
IMPROVEMENTS

WHICH HAD CONTRIBUTED TO THE MAKING OF THE PROFITS," IT IS NOT LIABLE
FOR BENEFITS RESULTING FROM SUCH IMPROVEMENTS. WESTINGHOUSE
ELECTRIC

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 CITED. FINDING LXIII

THAT THE GOVERNMENT WAS USING "APPARATUS COMING WITHIN THE
TERMINOLOGY

OF CLAIM 16," AND FINDING 23 ON THE ACCOUNTING THAT THE ACCUSED
DEVICES



"INFRINGE CLAIM 16 OF THE MARCONI PATENT," GIVE NO AID IN SOLVING THIS
PROBLEM FOR THEY ARE NOT ADDRESSED TO THE QUESTION WHETHER,
ASSUMING

INFRINGEMENT, THE GOVERNMENT HAS MADE IMPROVEMENTS WHICH OF
THEMSELVES

ARE NON-INFRINGING. THAT CAN ONLY BE AFFORDED BY FINDINGS WHICH
APPRAISE THE EVIDENCE, ESTABLISH THE SCOPE OF MARCONI'S CLAIM AND THE
NATURE AND EXTENT OF THE DIFFERENCE IN FUNCTION, IF ANY, BETWEEN THE
DEVICE CLAIMED BY MARCONI AND THOSE USED BY THE GOVERNMENT, AND
DETERMINE WHETHER ANY DIFFERENCES SHOWN TO EXIST CONSTITUTE A "NON
INFRINGING IMPROVEMENT" FOR WHICH MARCONI DESERVES NO CREDIT.

THE JUDGMENT AS TO CLAIM 16 WILL BE VACATED AND THE CAUSE REMANDED
FOR FURTHER PROCEEDINGS.

THE FLEMING PATENT NO. 803,684.

THE FLEMING PATENT, ENTITLED: "INSTRUMENT FOR CONVERTING
ALTERNATING

ELECTRIC CURRENTS INTO CONTINUOUS CURRENTS" WAS APPLIED FOR APRIL
19,

1905, AND GRANTED ON NOVEMBER 7, 1905 TO THE MARCONI COMPANY, AS
ASSIGNEE OF FLEMING. ITS SPECIFICATIONS STATE THAT "THIS INVENTION
RELATES TO CERTAIN NEW AND USEFUL DEVICES FOR CONVERTING
ALTERNATING

ELECTRIC CURRENTS, AND ESPECIALLY HIGH-FREQUENCY ALTERNATING
ELECTRIC

CURRENTS OR ELECTRIC OSCILLATIONS, INTO CONTINUOUS ELECTRIC
CURRENTS

FOR THE PURPOSE OF MAKING THEM DETECTABLE BY AND MEASURABLE WITH
ORDINARY DIRECTCURRENT INSTRUMENTS, SUCH AS A
'MIRROR-GALVANOMETER' OF

THE USUAL TYPE OR ANY ORDINARY DIRECT-CURRENT AMMETER." FLEMING'S
DRAWINGS AND SPECIFICATIONS SHOW A COMBINATION APPARATUS BY WHICH
ALTERNATING CURRENT IMPULSES RECEIVED THROUGH AN ANTENNA CIRCUIT
CONTAINING THE PRIMARY OF A TRANSFORMER ARE INDUCED IN THE
SECONDARY OF

THE TRANSFORMER. TO ONE END OF THE SECONDARY COIL IS CONNECTED A
CARBON FILAMENT LIKE THAT OF AN INCANDESCENT ELECTRIC LAMP, WHICH IS
HEATED BY A BATTERY. SURROUNDING, BUT NOT TOUCHING THE FILAMENT, IS
A

CYLINDER OF ALUMINUM OPEN AT THE TOP AND BOTTOM, WHICH IS
CONNECTED

WITH THE OTHER END OF THE SECONDARY. THE CYLINDER AND FILAMENT ARE
ENCLOSED IN AN EVACUATED VESSEL SUCH AS AN ORDINARY ELECTRIC LAMP



BULB. AN INDICATING INSTRUMENT OR GALVANOMETER IS SO LOCATED IN
THIS

CIRCUIT AS TO RESPOND TO THE FLOW OF CURRENT IN IT. THE SPECIFICATIONS
EXPLAIN THE OPERATION OF THIS DEVICE:

"THIS ARRANGEMENT DESCRIBED ABOVE OPERATES AS AN ELECTRIC VALVE
AND

PERMITS NEGATIVE ELECTRICITY TO FLOW FROM THE HOT CARBON B TO THE
METAL

CYLINDER C, BUT NOT IN THE REVERSE DIRECTION, SO THAT THE
ALTERNATIONS

INDUCED IN THE COIL K BY THE HERTZIAN WAVES RECEIVED BY THE AERIAL
WIRE

N ARE RECTIFIED OR TRANSFORMED INTO A MORE OR LESS CONTINUOUS
CURRENT

CAPABLE OF ACTUATING THE GALVANOMETER L BY WHICH THE SIGNALS CAN
BE

READ."

THE SPECIFICATIONS FURTHER STATE:

" ... THE AERIAL WIRE N MAY BE REPLACED BY ANY CIRCUIT IN WHICH
THERE IS AN ALTERNATING ELECTROMOTIVE FORCE, WHETHER OF LOW
FREQUENCY

OR OF HIGH FREQUENCY ... "

"HENCE THE DEVICE MAY BE USED FOR RECTIFYING EITHER HIGH-FREQUENCY
OR

LOW-FREQUENCY ALTERNATING CURRENTS OF ELECTRICAL OSCILLATIONS ... "
ONLY CLAIMS 1 AND 37 OF THE PATENT ARE IN SUIT. THEY READ AS

FOLLOWS:

"1. THE COMBINATION OF A VACUOUS VESSEL, TWO CONDUCTORS ADJACENT
TO

BUT NOT TOUCHING EACH OTHER IN THE VESSEL, MEANS FOR HEATING ONE OF
THE

CONDUCTORS, AND A CIRCUIT OUTSIDE THE VESSEL CONNECTING THE TWO
CONDUCTORS.

"37. AT A RECEIVING-STATION IN A SYSTEM OF WIRELESS TELEGRAPHY
EMPLOYING ELECTRICAL OSCILLATIONS OF HIGH FREQUENCY A DETECTOR
COMPRISING A VACUOUS VESSEL, TWO CONDUCTORS ADJACENT TO BUT NOT
TOUCHING EACH OTHER IN THE VESSEL, MEANS FOR HEATING ONE OF THE
CONDUCTORS, A CIRCUIT OUTSIDE OF THE VESSEL CONNECTING THE TWO
CONDUCTORS, MEANS FOR DETECTING A CONTINUOUS CURRENT IN THE



CIRCUIT,
AND MEANS FOR IMPRESSING UPON THE CIRCUIT THE RECEIVED OSCILLATIONS."

THE CURRENT APPLIED TO THE FILAMENT OR CATHODE BY THE BATTERY SETS
UP

A FLOW OF ELECTRONS (NEGATIVE ELECTRIC CHARGES) FROM THE HEATED
CATHODE, WHICH ARE ATTRACTED TO THE COLD PLATE OR ANODE WHEN THE
LATTER

IS POSITIVELY CHARGED. WHEN AN ALTERNATING CURRENT IS SET UP IN THE
CIRCUIT CONTAINING THE CATHODE, ANODE, AND SECONDARY OF THE
TRANSFORMER, THE ELECTRONIC DISCHARGE FROM THE CATHODE CLOSES THE
CIRCUIT AND PERMITS A CONTINUOUS FLOW OF ELECTRICITY THROUGH IT
WHEN

THE PHASE OF THE CURRENT IS SUCH THAT THE ANODE IS POSITIVELY
CHARGED,

WHILE PREVENTING ANY FLOW OF CURRENT THROUGH THE TUBE WHEN THE
ANODE IS

NEGATIVELY CHARGED. THE ALTERNATING CURRENT IS THUS RECTIFIED SO AS
TO

PRODUCE A CURRENT FLOWING ONLY IN ONE DIRECTION. SEE DEFOREST RADIO
CO. V. GENERAL ELECTRIC CO., 283 U.S. 664; RADIO CORPORATION V. RADIO
LABORATORIES, 293 U.S. 1; DETROLA RADIO CORP. V. HAZELTINE CORPORATION,
313 U.S. 259.

CLAIMS 1 AND 37 OF THE FLEMING PATENT ARE IDENTICAL IN THEIR
STRUCTURAL ELEMENTS. BOTH CLAIM THE VACUUM TUBE, AND THE TWO
ELECTRODES CONNECTED BY A CIRCUIT OUTSIDE THE TUBE, ONE ELEMENT
BEING

HEATED. THE CLAIMS DIFFER ONLY IN THAT CLAIM 37 INCLUDES "MEANS FOR
DETECTING" THE CONTINUOUS OR DIRECT CURRENT IN THE ANODE-CATHODE
CIRCUIT, AND "MEANS FOR IMPRESSING UPON THE CIRCUIT THE RECEIVED
OSCILLATIONS" FROM THE TRANSFORMER COIL OF THE ANTENNA CIRCUIT.

IN THE PATENT AS ORIGINALLY ISSUED THERE HAD BEEN ANOTHER DIFFERENCE
BETWEEN THE TWO CLAIMS. CLAIM 37 DESCRIBES THE TUBE AS BEING USED "IN
A SYSTEM OF WIRELESS TELEGRAPHY EMPLOYING ELECTRICAL OSCILLATIONS
OF

HIGH FREQUENCY." NO SUCH LIMITATION WAS PLACED ON CLAIM 1 AS
ORIGINALLY CLAIMED, AND THE SPECIFICATIONS ALREADY QUOTED PLAINLY
CONTEMPLATED THE USE OF THE CLAIMED DEVICE WITH LOW AS WELL AS HIGH
FREQUENCY CURRENTS. THIS DISTINCTION WAS ELIMINATED BY A DISCLAIMER
FILED BY THE MARCONI COMPANY NOVEMBER 17, 1915, RESTRICTING THE
COMBINATION OF THE ELEMENTS OF CLAIM 1 TO A USE "IN CONNECTION WITH
HIGH FREQUENCY ALTERNATING ELECTRIC CURRENTS OR ELECTRIC
OSCILLATIONS



OF THE ORDER EMPLOYED IN HERTZIAN WAVE TRANSMISSION," AND DELETING
CERTAIN REFERENCES TO LOW FREQUENCIES IN THE SPECIFICATIONS. THE
RESULT OF THE DISCLAIMER WAS TO LIMIT BOTH CLAIMS TO THE USE OF THE
PATENTED DEVICE FOR RECTIFYING HIGH FREQUENCY ALTERNATING WAVES
OR

CURRENTS SUCH AS WERE EMPLOYED IN WIRELESS TELEGRAPHY.

THE EARLIEST DATE ASSERTED FOR FLEMING'S INVENTION, AS LIMITED BY THE
DISCLAIMER, IS NOVEMBER 16, 1904. TWENTY YEARS BEFORE, ON OCTOBER 21,
1884, EDISON HAD SECURED UNITED STATES PATENT NO. 307,031. IN HIS
SPECIFICATIONS HE STATED:

"l HAVE DISCOVERED THAT IF A CONDUCTING SUBSTANCE IS INTERPOSED
ANYWHERE IN THE VACUOUS SPACE WITHIN THE GLOBE OF AN INCANDESCENT
ELECTRIC LAMP, AND SAID CONDUCTING SUBSTANCE IS CONNECTED OUTSIDE
OF

THE LAMP WITH ONE TERMINAL, PREFERABLY THE POSITIVE ONE, OF THE
INCANDESCENT CONDUCTOR, A PORTION OF THE CURRENT WILL, WHEN THE
LAMP IS

IN OPERATION, PASS THROUGH THE SHUNT-CIRCUIT THUS FORMED, WHICH
SHUNT

INCLUDES A PORTION OF THE VACUOUS SPACE WITHIN THE LAMP. THIS
CURRENT

I HAVE FOUND TO BE PROPORTIONAL TO THE DEGREE OF INCANDESCENCE OF
THE

CONDUCTOR OR CANDLEPOWER OF THE LAMP." EDISON PROPOSED TO USE THIS
DISCOVERY AS A MEANS OF "INDICATING, VARIATIONS IN THE ELECTRO-MOTIVE
FORCE IN AN ELECTRIC CIRCUIT," BY CONNECTING A LAMP THUS EQUIPPED AT A
POINT WHERE THE CURRENT WAS TO BE MEASURED. THE DRAWINGS OF HIS
PATENT

SHOW AN ELECTRIC CIRCUIT, INCLUDING A FILAMENT (CATHODE) AND A PLATE
(ANODE) BOTH "IN THE VACUOUS SPACE WITHIN THE GLOBE" - AN ELECTRIC
LIGHT BULB. THE SHUNT-CIRCUIT EXTENDS FROM THE PLATE THROUGH A
GALVANOMETER TO THE FILAMENT. HIS SPECIFICATIONS DISCLOSE THAT THE
VACUOUS SPACE WITHIN THE GLOBE IS A CONDUCTOR OF CURRENT BETWEEN
THE

PLATE ANODE AND THE FILAMENT; THAT THE STRENGTH OF THE CURRENT IN
THE

FILAMENT-TO-PLATE CIRCUIT THROUGH THE VACUUM DEPENDS UPON THE
DEGREE OF

INCANDESCENCE AT THE FILAMENT; AND THAT THE PLATE ANODE IS
PREFERABLY

CONNECTED TO THE POSITIVE SIDE OF THE CURRENT SUPPLY. THE CLAIMS OF
THE PATENT ARE FOR THE COMBINATION OF THE FILAMENT, PLATE AND
INTERCONNECTING CIRCUIT, INCLUDING THE GALVANOMETER. CLAIM 5, A



TYPICAL CLAIM, READS AS FOLLOWS:

"THE COMBINATION, WITH AN INCANDESCENT ELECTRIC LAMP, OF A CIRCUIT
HAVING ONE TERMINAL IN THE VACUOUS SPACE WITHIN THE GLOBE OF SAID
LAMP,

AND THE OTHER CONNECTED WITH ONE SIDE OF THE LAMP-CIRCUIT, AND
ELECTRICALLY CONTROLLED OR OPERATED APPARATUS IN SAID CIRCUIT,
SUBSTANTIALLY AS SET FORTH."

THE STRUCTURE DISCLOSED IN FLEMING'S CLAIMS 1 AND 37 THUS DIFFERED IN
NO MATERIAL RESPECT FROM THAT DISCLOSED BY EDISON. SINCE FLEMING'S
ORIGINAL CLAIM 1 IS MERELY FOR THE STRUCTURE, IT READS DIRECTLY ON
EDISON'S CLAIM 5 AND COULD NOT BE TAKEN AS INVENTION OVER IT.

FLEMING USED THIS STRUCTURE FOR A DIFFERENT PURPOSE THAN EDISON.
EDISON DISCLOSED THAT HIS DEVICE OPERATED TO PASS A CURRENT ACROSS
THE

VACUOUS SPACE WITHIN THE TUBE BETWEEN FILAMENT AND PLATE. HE USED
THIS

CURRENT AS A MEANS OF MEASURING THE CURRENT PASSING THROUGH THE
FILAMENT CIRCUIT. FLEMING, IN HIS SPECIFICATIONS, DISCLOSED THE USE OF
HIS TUBE AS A RECTIFIER OF ALTERNATING CURRENTS, AND IN CLAIM 37 HE
CLAIMED THE USE OF THAT APPARATUS AS A MEANS OF RECTIFYING
ALTERNATING

CURRENTS OF RADIO FREQUENCY. BUT IN THIS USE OF THE TUBE TO CONVERT
ALTERNATING INTO DIRECT CURRENTS THERE WAS NO NOVELTY FOR IT HAD
BEEN

DISCLOSED BY OTHERS AND BY FLEMING HIMSELF LONG BEFORE FLEMING'S
INVENTION DATE.

ON JANUARY 9, 1890, TEN YEARS BEFORE FLEMING FILED HIS APPLICATION,
HE STATED IN A PAPER READ BEFORE THE ROYAL SOCIETY OF LONDON:

"IT HAS BEEN KNOWN FOR SOME TIME THAT IF A PLATINUM PLATE OR WIRE IS
SEALED THROUGH THE GLASS BULB OF AN ORDINARY CARBON FILAMENT
INCANDESCENT LAMP, THIS METALLIC PLATE BEING QUITE OUT OF CONTACT
WITH

THE CARBON CONDUCTOR, A SENSITIVE GALVANOMETER CONNECTED
BETWEEN THIS

INSULATED METAL PLATE ENCLOSED IN THE VACUUM AND THE EXTERNAL
POSITIVE

ELECTRODE OF THE LAMP INDICATES A CURRENT OF SOME MILLIAMPERES
PASSING

THROUGH IT WHEN THE LAMP IS SET IN ACTION, BUT THE SAME INSTRUMENT
WHEN



CONNECTED BETWEEN THE NEGATIVE ELECTRODE OF THE LAMP AND THE
INSULATED

METAL PLATE INDICATES NO SENSIBLE CURRENT. THIS PHENOMENON IN
CARBON

INCANDESCENCE LAMPS WAS FIRST OBSERVED BY MR. EDISON, IN 1884, AND
FURTHER EXAMINED BY MR. W. H. PREECE, IN 1885." PROCEEDINGS OF THE
ROYAL SOCIETY OF LONDON, VOL. 47, PP. 118-9.

FLEMING'S 1890 PAPER FURTHER POINTED OUT THAT THE VACUOUS SPACE
"POSSESSES A CURIOUS UNILATERAL CONDUCTIVITY"; THAT IS, IT PERMITS
CURRENT TO "FLOW ACROSS THE VACUOUS SPACE FROM THE HOT CARBON
(CATHODE)

TO THE COOLER METAL PLATE (ANODE), BUT NOT IN THE REVERSE DIRECTION."
ID. 122. HE NOTED THE ABILITY OF THE TUBE TO ACT AS A RECTIFIER OF
ALTERNATING CURRENT, SAYING:

"WHEN THE LAMP IS ACTUATED BY AN ALTERNATING CURRENT A CONTINUOUS
CURRENT IS FOUND FLOWING THROUGH A GALVANOMETER, CONNECTED
BETWEEN THE

INSULATED PLATE AND EITHER TERMINAL OF THE LAMP. THE DIRECTION OF
THE

CURRENT THROUGH THE GALVANOMETER IS SUCH AS TO SHOW THAT
NEGATIVE

ELECTRICITY IS FLOWING FROM THE PLATE THROUGH THE GALVANOMETER TO
THE

LAMP TERMINAL." ID. 120.

FLEMING'S PAPER THUS NOTED, CONTRARY TO THE THEN POPULAR
CONCEPTION,

THAT IT IS NEGATIVE ELECTRICITY WHICH FLOWS FROM CATHODE TO ANODE,
BUT

HE EMPHASIZED THAT EVEN THIS HAD BEEN A PART OF GENERAL SCIENTIFIC
KNOWLEDGE, AS FOLLOWS:

"THE EFFECT OF HEATING THE NEGATIVE ELECTRODE IN FACILITATING
DISCHARGE THROUGH VACUOUS SPACES HAS PREVIOUSLY BEEN DESCRIBED BY
W.

HITTORF ('(ANNALEN DER PHYSIK UND CHEMIE,' VOL. 21, 1884, P. 90-139),

AND IT IS ABUNDANTLY CONFIRMED BY THE ABOVE EXPERIMENTS. WE MAY
SAY

THAT A VACUOUS SPACE BOUNDED BY TWO ELECTRODES - ONE INCANDESCENT,
AND

THE OTHER COLD - POSSESSES A UNILATERAL CONDUCTIVITY FOR ELECTRIC
DISCHARGE WHEN THESE ELECTRODES ARE WITHIN A DISTANCE OF THE MEAN
FREE



PATH OF PROJECTION OF THE MOLECULES WHICH THE IMPRESSED
ELECTROMOTIVE
FORCE CAN DETACH AND SEND OFF FROM THE HOT NEGATIVE ELECTRODE.

"THIS UNILATERAL CONDUCTIVITY OF VACUOUS SPACES HAVING UNEQUALLY
HEATED ELECTRODES HAS BEEN EXAMINED BY MM. ELSTER AND GEITEL (SEE
'"WIEDEMANN'S ANNALEN,' VOL. 38, 1889, P. 40), AND ALSO BY GOLDSTEIN

('WIED. ANN.,' VOL. 24, 1885, P. 83), WHO IN EXPERIMENTS OF VARIOUS

KINDS HAVE DEMONSTRATED THAT WHEN AN ELECTRIC DISCHARGE ACROSS A
VACUOUS SPACE TAKES PLACE FROM A CARBON CONDUCTOR TO ANOTHER
ELECTRODE,

THE DISCHARGE TAKES PLACE AT LOWER ELECTROMOTIVE FORCE WHEN THE
CARBON

CONDUCTOR IS THE NEGATIVE ELECTRODE AND IS RENDERED INCANDESCENT."
ID.

125-6.

FLEMING'S REFERENCE IN THIS PUBLICATION TO THE UNILATERAL
CONDUCTIVITY OF THE VACUOUS SPACE BETWEEN CATHODE AND ANODE, AND
THE

CONSEQUENT ABILITY OF THE TWO TO DERIVE A CONTINUOUS UNIDIRECTIONAL
CURRENT FROM AN ALTERNATING CURRENT WAS A RECOGNITION THAT THE
EDISON

TUBE EMBODYING THE STRUCTURE DESCRIBED COULD BE USED AS A RECTIFIER
OF

ALTERNATING CURRENT. THIS KNOWLEDGE, DISCLOSED BY PUBLICATION
MORE

THAN TWO YEARS BEFORE FLEMING'S APPLICATION, WAS A BAR TO ANY CLAIM
FOR

A PATENT FOR AN INVENTION EMBODYING THE PUBLISHED DISCLOSURE. 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. OUTBOARD CO., SUPRA, 766.

IT IS UNNECESSARY TO DECIDE WHETHER FLEMING'S USE OF THE EDISON
DEVICE FOR THE PURPOSE OF RECTIFYING HIGH FREQUENCY HERTZIAN WAVES,
AS

DISTINGUISHED FROM LOW FREQUENCY WAVES, INVOLVED INVENTION OVER
THE

PRIOR ART, OR WHETHER THE COURT BELOW RIGHTLY HELD THAT THE DEVICES
USED BY THE GOVERNMENT DID NOT INFRINGE THE CLAIMS SUED UPON, FOR
WE

ARE OF THE OPINION THAT THE COURT WAS RIGHT IN HOLDING THAT FLEMING'S
PATENT WAS RENDERED INVALID BY AN IMPROPER DISCLAIMER. IT IS PLAIN
THAT FLEMING'S ORIGINAL CLAIM 1, SO FAR AS APPLICABLE TO USE WITH LOW
FREQUENCY ALTERNATING CURRENTS, INVOLVED NOTHING NEW, AS FLEMING



HIMSELF MUST HAVE KNOWN IN VIEW OF HIS 1890 PAPER, AND AS HE
RECOGNIZED

BY HIS DISCLAIMER IN 1915, MADE TWENTY-FIVE YEARS AFTER HIS PAPER WAS
PUBLISHED AND TEN YEARS AFTER HIS PATENT HAD BEEN ALLOWED. ITS
INVALIDITY WOULD DEFEAT THE ENTIRE PATENT UNLESS THE INVALID PORTION
HAD BEEN CLAIMED "THROUGH INADVERTENCE, ACCIDENT, OR MISTAKE, AND
WITHOUT ANY FRAUDULENT OR DECEPTIVE INTENTION," AND WAS ALSO
DISCLAIMED

WITHOUT "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.

WE NEED NOT STOP TO INQUIRE WHETHER, AS THE GOVERNMENT CONTENDS,
THE

SUBJECT MATTER OF THE DISCLAIMER WAS IMPROPER AS IN EFFECT ADDING A
NEW

ELEMENT TO THE CLAIM. SEE MILCOR STEEL CO. V. FULLER CO., 316 U.S.

143, 147-8. FOR WE THINK THAT THE COURT BELOW WAS CORRECT IN HOLDING
THAT THE FLEMING PATENT WAS INVALID BECAUSE FLEMING'S CLAIM FOR
"MORE

THAN HE HAD INVENTED" WAS NOT INADVERTENT, AND HIS DELAY IN MAKING
THE

DISCLAIMER WAS "UNREASONABLE." BOTH OF THESE ARE QUESTIONS OF FACT,
BUT SINCE THE COURT IN ITS OPINION PLAINLY STATES ITS CONCLUSIONS AS TO
THEM, AND THOSE CONCLUSIONS ARE SUPPORTED BY SUBSTANTIAL EVIDENCE,
ITS

OMISSION TO MAKE FORMAL FINDINGS OF FACT IS IMMATERIAL. ACT OF MAY
22,

1939, 53 STAT. 752, 28 U.S.C. SEC. 288(B); CF. AMERICAN PROPELLER CO.

V. UNITED STATES, 300 U.S. 475, 479-80; GREAT LAKES DREDGE & DOCK CO.

V. HUFFMAN, 319 U.S. 293.

THE PURPOSE OF THE RULE THAT A PATENT IS INVALID IN ITS ENTIRETY IF

ANY PART OF IT BE INVALID IS THE PROTECTION OF THE PUBLIC FROM THE
THREAT OF AN INVALID PATENT, AND THE PURPOSE OF THE DISCLAIMER
STATUTE

IS TO ENABLE THE PATENTEE TO RELIEVE HIMSELF FROM THE CONSEQUENCES
OF

MAKING AN INVALID CLAIM IF HE IS ABLE TO SHOW BOTH THAT THE INVALID
CLAIM WAS INADVERTENT AND THAT THE DISCLAIMER WAS MADE WITHOUT
UNREASONABLE NEGLECT OR DELAY. ENSTEN V. SIMON ASCHER & CO., SUPRA.
HERE THE PATENTEE HAS SUSTAINED NEITHER BURDEN.

FLEMING'S PAPER OF 1890 SHOWED HIS OWN RECOGNITION THAT HIS CLAIM OF



USE OF HIS PATENT FOR LOW FREQUENCY CURRENTS WAS ANTICIPATED BY
EDISON

AND OTHERS. IT TAXES CREDULITY TO SUPPOSE, IN THE FACE OF THIS
PUBLICATION, THAT FLEMING'S CLAIM FOR USE OF THE EDISON TUBE WITH LOW
FREQUENCY CURRENTS WAS MADE "THROUGH INADVERTENCE, ACCIDENT OR
MISTAKE," WHICH IS PREREQUISITE TO A LAWFUL DISCLAIMER. NO
EXPLANATION

OR EXCUSE IS FORTHCOMING FOR HIS CLAIM OF INVENTION OF A DEVICE WHICH
HE HAD SO OFTEN DEMONSTRATED TO BE OLD IN THE ART, AND WHICH HE HAD
SPECIFICALLY AND CONSISTENTLY ATTRIBUTED TO EDISON. NOR IS ANY
EXPLANATION OFFERED FOR THE DELAY OF THE PATENTEE - THE MARCONI
COMPANY

- IN WAITING TEN YEARS TO DISCLAIM THE USE OF THE DEVICE WITH LOW
FREQUENCY CURRENTS AND TO RESTRICT IT TO A USE WITH HIGH FREQUENCY
HERTZIAN WAVES WHICH EDISON HAD PLAINLY FORESHADOWED BUT NOT
CLAIMED.

FOR TEN YEARS THE FLEMING PATENT WAS HELD OUT TO THE PUBLIC AS A
MONOPOLY OF ALL ITS CLAIMED FEATURES. THAT WAS TOO LONG IN THE
ABSENCE

OF ANY EXPLANATION OR EXCUSE FOR THE DELAY, AND HENCE IN THIS CASE
WAS

LONG ENOUGH TO INVALIDATE THE PATENT. THE CONCLUSION OF THE COURT
OF

CLAIMS NOT ONLY HAS SUPPORT IN THE EVIDENCE, BUT WE CAN HARDLY SEE
HOW

ON THIS RECORD ANY OTHER COULD HAVE BEEN REACHED. THE MARCONI
COMPANY'S CONTENTION THAT IT NOWHERE APPEARS THAT FLEMING WAS NOT
THE

FIRST INVENTOR OF THE USE OF THE PATENTED DEVICE TO RECTIFY HIGH
FREQUENCY ALTERNATING CURRENTS IS IRRELEVANT TO THE QUESTION OF
THE

SUFFICIENCY OF THE DISCLAIMER. THE DISCLAIMER ITSELF IS AN ASSERTION
THAT THE CLAIMED USE OF THE INVENTION WITH LOW FREQUENCIES WAS NOT
THE

INVENTION OF THE PATENTEE, WHOSE RIGHTS WERE DERIVED WHOLLY FROM
FLEMING. THIS IMPROPER CLAIM FOR SOMETHING NOT THE INVENTION OF THE
PATENTEE RENDERED THE WHOLE PATENT INVALID UNLESS SAVED BY A
TIMELY

DISCLAIMER WHICH WAS NOT MADE.

THE MARCONI COMPANY ALSO ASSERTS THAT, AS IT IS SUING AS ASSIGNEE OF
THE PATENTEE, IT IS UNAFFECTED BY THE PROVISIONS OF THE DISCLAIMER
STATUTES, WHICH IT CONSTRUES AS RESTRICTING TO THE "PATENTEE" THE
CONSEQUENCES OF UNREASONABLE DELAY IN MAKING THE DISCLAIMER AND
AS



EXEMPTING THE ASSIGNEE FROM THOSE CONSEQUENCES BY THE SENTENCE
"BUT NO

PATENTEE SHALL BE ENTITLED TO THE BENEFITS OF THIS SECTION IF HE HAS
UNREASONABLY NEGLECTED OR DELAYED TO ENTER A DISCLAIMER." 35 U.S.C.
71. AS THE COURT BELOW FOUND, THE MARCONI COMPANY WAS ITSELF THE
PATENTEE TO WHOM THE PATENT WAS ISSUED ON THE ASSIGNMENT OF
FLEMING'S

APPLICATION IN CONFORMITY TO 35 U.S.C. SEC. 44. THE RIGHT GIVEN BY

SEC. 71 TO THE PATENTEE OR HIS ASSIGNEES TO SUE FOR INFRINGEMENT UPON
A

PROPER DISCLAIMER OBVIOUSLY DOES NOT RELIEVE THE PATENTEE FROM THE
CONSEQUENCES OF HIS FAILURE TO COMPLY WITH THE STATUTE BECAUSE HE
ACQUIRED HIS PATENT UNDER AN ASSIGNMENT OF THE APPLICATION.
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
CONTENTION IS NOT SUPPORTED BY THE WORDS OF THE STATUTE AND IF
ALLOWED

WOULD PERMIT THE NULLIFICATION OF THE DISCLAIMER STATUTE BY THE
EXPEDIENT OF AN ASSIGNMENT OF THE APPLICATION. WE NEED NOT CONSIDER
WHETHER ONE WHO HAS TAKEN AN ASSIGNMENT OF A PATENT AFTER ITS
ISSUANCE

WOULD HAVE ANY GREATER RIGHTS THAN HIS ASSIGNOR IN THE EVENT OF THE
LATTER'S UNDUE DELAY IN FILING A DISCLAIMER. COMPARE APEX ELECTRICAL
MFG. CO. V. MAYTAG CO., 122 F.2D 182, 189.

THE JUDGMENT IN NO. 373 IS VACATED AND THE CAUSE REMANDED TO THE
COURT OF CLAIMS FOR FURTHER PROCEEDINGS NOT INCONSISTENT WITH THIS
OPINION.

THE JUDGMENT IN NO. 369 IS AFFIRMED. SO ORDERED.

FN1 ON NOVEMBER 20, 1919, THE MARCONI COMPANY ASSIGNED TO THE RADIO
CORPORATION OF AMERICA ALL OF ITS ASSETS, INCLUDING THE PATENTS HERE
IN

SUIT, BUT RESERVED, AND AGREED TO PROSECUTE, THE PRESENT CLAIMS
AGAINST

THE UNITED STATES, ON WHICH IT HAD INSTITUTED SUIT ON JULY 29, 1916.

FN2 SEE MARCONI WIRELESS TEL. CO. V. NATIONAL ELECTRIC SIGNALLING
CO., 213 F. 815, 825, 829-31; ENCYCLOPEDIA BRITANNICA (14TH ED.) VOL.

14, P. 869; DUNLAP, MARCONI, THE MAN AND HIS WIRELESS; JACOT AND
COLLIER, MARCONI - MASTER OF SPACE; VYVYAN, WIRELESS OVER THIRTY
YEARS;

FLEMING, ELECTRIC WAVE TELEGRAPHY, 426-443.



MARCONI WAS GRANTED EIGHT OTHER UNITED STATES PATENTS FOR WIRELESS
APPARATUS ON APPLICATIONS FILED BETWEEN THE FILING DATES OF NOS.
586,193 AND 763,772. THEY ARE NOS. 624,516, 627,650, 647,007, 647,008,

647,009, 650,109, 650,110, 668,315.

FN3 CAPACITY IS THE PROPERTY OF AN ELECTRICAL CIRCUIT WHICH ENABLES
IT TO RECEIVE AND STORE AN ELECTRICAL CHARGE WHEN A VOLTAGE IS
APPLIED

TO IT, AND TO RELEASE THAT CHARGE AS THE APPLIED VOLTAGE IS
WITHDRAWN,

THEREBY CAUSING A CURRENT TO FLOW IN THE CIRCUIT. ALTHOUGH ANY
CONDUCTOR OF ELECTRICITY HAS CAPACITY TO SOME DEGREE, THAT
PROPERTY IS

SUBSTANTIALLY ENHANCED IN A CIRCUIT BY THE USE OF A CONDENSER,
CONSISTING OF TWO OR MORE METAL PLATES SEPARATED BY A
NON-CONDUCTOR,

SUCH THAT WHEN A VOLTAGE IS APPLIED TO THE CIRCUIT ONE PLATE WILL
BECOME POSITIVELY AND THE OTHER NEGATIVELY CHARGED.

SELF-INDUCTANCE IS THE PROPERTY OF A CIRCUIT BY WHICH, WHEN THE
AMOUNT OR DIRECTION OF THE CURRENT PASSING THROUGH IT IS CHANGED,
THE

MAGNETIC STRESSES CREATED INDUCE A VOLTAGE OPPOSED TO THE CHANGE.
ALTHOUGH ANY CONDUCTOR HAS SELF-INDUCTANCE TO SOME DEGREE, THAT
PROPERTY IS MOST MARKED IN A COIL.

SEE GENERALLY ALBERT, ELECTRICAL FUNDAMENTALS OF COMMUNICATION,
CHS.

V, VI, VII, AND IX; TERMAN, RADIO ENGINEERING, CHS. II AND III;

MORECROFT, PRINCIPLES OF RADIO COMMUNICATION, CHS. [, II, IlIl; LAUER
AND BROWN, RADIO ENGINEERING PRINCIPLES, CHS. I AND IL

FN4 A COHERER WAS A DEVICE DISCLOSED BY BRANLY AS EARLY AS 1891. IT
WAS USED BY LODGE IN EXPERIMENTS DESCRIBED IN THE LONDON
ELECTRICIAN

FOR JUNE 15, 1894, P. 189, AND WAS IN COMMON USE THEREAFTER AS A
DETECTOR OF RADIO WAVES UNTIL REPLACED BY THE CRYSTAL AND THE
CATHODEANODE TUBE. THE MOST COMMON FORM CONSISTED OF A TUBE
CONTAINING

METAL FILINGS WHICH, IN THEIR NORMAL STATE, WERE A NON-CONDUCTOR.
WHEN

PLACED IN A CIRCUIT THROUGH WHICH HIGH FREQUENCY OSCILLATIONS
PASSED,

THE FILINGS ALIGNED THEMSELVES IN A CONTINUOUS STREAM THROUGH
WHICH THE



LOW FREQUENCY ELECTRICAL CURRENT OPERATING A KEY OR OTHER
SIGNALLING

DEVICE COULD PASS. BY MEANS OF A DEVICE WHICH TAPPED THE SIDES OF THE
TUBE, THE STREAM OF FILINGS WAS BROKEN WHEN THE HIGH-FREQUENCY
OSCILLATIONS CEASED. THUS THE COHERER WAS A SENSITIVE DEVICE BY
WHICH

WEAK, HIGH-FREQUENCY SIGNALS COULD BE MADE TO ACTUATE A
LOW-FREQUENCY

CURRENT OF SUFFICIENT POWER TO OPERATE A TELEGRAPHIC KEY OR OTHER
DEVICE PRODUCING A VISIBLE OR AUDIBLE SIGNAL.

FN5 OF THE CLAIMS IN SUIT IN NO. 369, CLAIMS 10 AND 20 COVER THE
FOUR-CIRCUIT SYSTEM, WHILE CLAIMS 1, 3, 6, 8, 11 AND 12 COVER THE TWO
TRANSMITTER CIRCUITS AND CLAIMS 2, 13, 14, 17, 18 AND 19 COVER THE TWO
RECEIVER CIRCUITS. CLAIM 10 MERELY PROVIDES THAT THE FOUR CIRCUITS BE
IN RESONANCE WITH EACH OTHER AND HENCE DOES NOT PRESCRIBE MEANS OF
ADJUSTING THE TUNING. CLAIM 11 LIKEWISE PRESCRIBES NO MEANS OF
ADJUSTMENT. THE OTHER CLAIMS PROVIDE MEANS OF ADJUSTMENT, EITHER A
"VARIABLE INDUCTANCE" (CLAIMS 1,2, 3, 8, 12, 13, 18, AND 19) OR MORE
GENERALLY "MEANS" FOR ADJUSTING THE PERIOD OF THE CIRCUITS (CLAIMS 3,
6, 14 AND 17). SOME OF THE CLAIMS MERELY PROVIDE MEANS OF ADJUSTING
THE TUNING OF THE ANTENNA CIRCUIT (CLAIMS 1, 2, 8, 12, AND 13) AND

HENCE DO NOT REQUIRE THAT THE CLOSED CIRCUITS BE TUNED. OTHERS
EITHER

SPECIFICALLY PRESCRIBE THE ADJUSTABLE TUNING OF BOTH CIRCUITS AT
TRANSMITTER (CLAIMS 3, 6) OR RECEIVER (CLAIMS 18 AND 19) OR BOTH (CLAIM
20) OR ELSE PRESCRIBE "MEANS FOR ADJUSTING THE TWO
TRANSFORMER-CIRCUITS

IN ELECTRICAL RESONANCE WITH EACH OTHER, SUBSTANTIALLY AS
DESCRIBED"

(CLAIMS 14 AND 17).

FN6 A DYNAMICAL THEORY OF THE ELECTROMAGNETIC FIELD (1864), 155
PHILOSOPHICAL TRANSACTIONS OF THE ROYAL SOCIETY 459; 1 SCIENTIFIC
PAPERS OF JAMES CLERK MAXWELL 526.

FN7 SEE THE LONDON ELECTRICIAN FOR SEPTEMBER 21, 1888, P. 628.

EBERT, IN THE LONDON ELECTRICIAN FOR JULY 6, 1894, P. 333, LIKEWISE
POINTED OUT THAT HERTZ'S RECEIVERS ARE "SO ARRANGED THAT THEY SHOW
THE

MAXIMUM RESONANT EFFECT WITH A GIVEN EXCITER; THEY ARE
'ELECTRICALLY

TUNED."



FN8 DE TUNZELMANN SHOWS THAT HERTZ CLEARLY UNDERSTOOD THE
PRINCIPLES

OF ELECTRICAL RESONANCE. SOME OF HIS EARLY EXPERIMENTS WERE
DESIGNED

TO DETERMINE WHETHER PRINCIPLES OF RESONANCE WERE APPLICABLE TO
HIGH

FREQUENCY ELECTRICAL CIRCUITS. FROM THEM HERTZ CONCLUDED THAT "AN
OSCILLATORY CURRENT OF DEFINITE PERIOD WOULD, OTHER CONDITIONS
BEING

THE SAME, EXERT A MUCH GREATER INDUCTIVE EFFECT UPON ONE OF EQUAL
PERIOD THAN UPON ONE DIFFERING EVEN SLIGHTLY FROM IT." ID. P. 626.

HERTZ KNEW THAT THE FREQUENCY TO WHICH A CIRCUIT WAS RESONANT WAS
A

FUNCTION OF THE SQUARE ROOT OF THE PRODUCT OF THE SELF-INDUCTANCE
AND

CAPACITY IN THE CIRCUIT AND BY A FORMULA SIMILAR TO THAT NOW USED HE
CALCULATED THE APPROXIMATE FREQUENCY OF THE OSCILLATIONS
PRODUCED BY

HIS TRANSMITTER. ID., SEPTEMBER 28, 1888, 664-5.

FN9 FORTNIGHTLY REVIEW, NO. 101, FEBRUARY, 1892, 173, 174-5.

FN10 MARTIN, INVENTIONS, RESEARCHES AND WRITINGS OF NIKOLA TESLA,
PP. 346-8.

FN11 TESLA'S SPECIFICATIONS STATE THAT THE CURRENT SHOULD PREFERABLY
BE "OF VERY CONSIDERABLE FREQUENCY." IN DESCRIBING APPARATUS USED
EXPERIMENTALLY BY HIM, THE SPECIFICATIONS STATE THAT THE
OSCILLATIONS

ARE GENERATED IN THE CHARGING CIRCUIT BY THE PERIODIC DISCHARGE OF A
CONDENSER BY MEANS OF "A MECHANICALLY OPERATED BREAK," A MEANS
WHOSE

EFFECTS ARE SIMILAR TO THOSE OF THE SPARK GAP GENERALLY USED AT THIS
PERIOD IN THE RADIO ART. HE FURTHER STATES THAT THE INDUCTANCE OF THE
CHARGING CIRCUIT IS SO CALCULATED THAT THE "PRIMARY CIRCUIT VIBRATES
GENERALLY ACCORDING TO ADJUSTMENT, FROM TWO HUNDRED AND THIRTY
THOUSAND

TO TWO HUNDRED AND FIFTY THOUSAND TIMES PER SECOND." THE RANGE OF
RADIO FREQUENCIES IN USE IN 1917 WAS SAID BY A WITNESS FOR THE
PLAINTIFF TO EXTEND FROM 30,000 TO 1,500,000 CYCLES PER SECOND. THE
RANGE OF FREQUENCIES ALLOCATED FOR RADIO USE BY THE INTERNATIONAL
TELECOMMUNICATION CONVENTION, PROCLAIMED JUNE 27, 1934, 49 STAT. 2391,
2459, IS FROM 10 TO 60,000 KILOCYCLES (10,000 TO 60,000,000 CYCLES) PER
SECOND, AND THE SPECTRUM OF WAVES OVER WHICH THE FEDERAL
COMMUNICATIONS



COMMISSION CURRENTLY EXERCISES JURISDICTION EXTENDS FROM 10 TO
500,000

KILOCYCLES. CODE OF FEDERAL REGULATIONS, TITLE 47, CH. I, SEC. 2.71.
THUS TESLA'S APPARATUS WAS INTENDED TO OPERATE AT RADIO
FREQUENCIES.

FN12 MARCONT'S PATENT NO. 627,650, OF JUNE 27, 1899, SIMILARLY

SHOWED A TWO-CIRCUIT RECEIVING SYSTEM, IN WHICH THE COHERER WAS
PLACED

IN A CLOSED CIRCUIT WHICH WAS INDUCTIVELY COUPLED WITH A TUNED
ANTENNA

CIRCUIT. THE COURT OF CLAIMS FOUND, HOWEVER, THAT THIS PATENT DID NOT
CLEARLY DISCLOSE THE DESIRABILITY OF TUNING BOTH CIRCUITS.

FN13 THAT THE CLOSED CIRCUIT WAS INTENDED TO BE A "PERSISTENT
OSCILLATOR" IS ALSO BROUGHT OUT BY STONE'S EMPHASIS ON "LOOSE
COUPLING." STONE'S APPLICATION EXPLAINED IN DETAIL THE FACT THAT WHEN
TWO CIRCUITS ARE INDUCTIVELY COUPLED TOGETHER THERE NORMALLY
RESULT

"TWO DEGREES OF FREEDOM," THAT IS TO SAY, THE SUPERPOSITION OF TWO
FREQUENCIES IN THE SAME CIRCUIT BECAUSE OF THE EFFECT ON EACH OF THE
MAGNETIC LINES OF FORCE SET UP BY THE OTHER. HE DISCUSSED IN DETAIL
METHODS OF ELIMINATING THIS SUPERPOSITION, WHICH INTERFERED WITH
ACCURATE SELECTIVITY OF TUNING, BY SO CONSTRUCTING HIS CIRCUITS AS TO
BE "LOOSELY COUPLED." THIS HE ACHIEVED BY INCLUDING IN THE CLOSED
CIRCUITS A LARGE INDUCTANCE COIL, WHICH HAD THE EFFECT OF "SWAMPING"
THE UNDESIRABLE EFFECT OF THE LINES OF FORCE SET UP IN THE PRIMARY OF
THE TRANSFORMER BY THE CURRENT INDUCED IN THE SECONDARY. SINCE THE
TURNS OF WIRE IN THE PRIMARY OF THE TRANSFORMER CONSTITUTED A
RELATIVELY SMALL PART OF THE TOTAL INDUCTANCE IN THE CLOSED CIRCUIT
THE

EFFECT OF THOSE TURNS ON THE FREQUENCY OF THE CIRCUIT WAS MINIMIZED.

BUT THE TESTIMONY AT THE TRIAL WAS IN SUBSTANTIAL AGREEMENT THAT
THE

LOOSER THE COUPLING THE SLOWER IS THE TRANSFER OF ENERGY FROM THE
CLOSED CHARGING CIRCUIT TO THE OPEN ANTENNA CIRCUIT. HENCE THE USE
OF

LOOSE COUPLING PRESUPPOSES A CHARGING CIRCUIT THAT WILL STORE ITS
ENERGY FOR A CONSIDERABLE PERIOD, LE., THAT WILL MAINTAIN PERSISTENT
OSCILLATIONS.

FN14 STONE'S RECOGNITION OF THE SIMILARITY BETWEEN HIS ANTENNA
CIRCUIT AND HIS SCREENING CIRCUIT IS FURTHER SHOWN BY HIS DIRECTION
THAT THE COUPLING BETWEEN THE SCREENING CIRCUIT AND THE CHARGING



CIRCUIT, LIKE THAT BETWEEN THE ANTENNA AND CHARGING CIRCUITS WHERE
NO
SCREENING CIRCUIT IS USED, BE LOOSE. SEE NOTE 12, SUPRA.

FN15 STONE'S LANGUAGE HERE MAKES IT PLAIN THAT THROUGHOUT HIS
ALLUSIONS TO A FREQUENCY DEVELOPED IN ONE CIRCUIT AS BEING
"IMPRESSED"

OR "FORCED" ON ANOTHER CIRCUIT WHEN THE TWO CIRCUITS ARE COUPLED
THROUGH A TRANSFORMER, ARE USED FIGURATIVELY OR METAPHORICALLY
ONLY AS

SYNONYMOUS WITH "INDUCED." SCIENTIFICALLY THE OSCILLATIONS IN THE
CHARGING CIRCUIT ARE NOT IMPRESSED OR FORCED ON THE OTHER. THE
STRESS

IN THE MAGNETIC FIELD OF THE FIRST CIRCUIT SETS UP OR INDUCES
CORRESPONDING STRESSES IN THE MAGNETIC FIELD OF THE OTHER CIRCUIT.
THE

RESULTING FREQUENCY IN THE SECOND CIRCUIT IS AFFECTED BOTH BY THE
FREQUENCY OF THE OSCILLATIONS IN THE CHARGING CIRCUIT AND THE
INDUCTANCE AND CAPACITY IN THE SECOND CIRCUIT. THE RESULT MAY BE
THE

SUPERPOSITION OF TWO FREQUENCIES IN THE SECOND CIRCUIT. THIS MAY BE
AVOIDED AND A SINGLE FREQUENCY DEVELOPED, AS STONE SHOWED, BY
TUNING

THE SECOND CIRCUIT SO AS TO BE RESONANT TO THE FREQUENCIES CREATED
IN

THE FIRST.

FN16 AT THE INSISTENCE OF THE PATENT OFFICE STONE DIVIDED HIS
ORIGINAL APPLICATION, AND WAS GRANTED TWO PATENTS, NO. 714,756 FOR A
METHOD AND NO. 714,831 FOR APPARATUS. THE FORMER IS THE ONE
PARTICULARLY RELIED ON HERE.

FN17 THIS IS BORNE OUT BY THE SUBSEQUENT LETTER FROM STONE TO THE
COMMISSIONER OF PATENTS DATED JUNE 7, 1902. STONE THERE REFERS TO A
LETTER BY THE PATENT OFFICE SAYING THAT THE STATEMENT THAT A SIMPLE
HARMONIC WAVE DEVELOPED IN THE CLOSED CIRCUIT "CAN BE TRANSFERRED
TO

THE ELEVATED CONDUCTOR AND FROM THE LATTER TO THE ETHER WITHOUT
CHANGE

OF FORM" IS "AN ARGUMENT THE SOUNDNESS OF WHICH THE OFFICE HAS NO
MEANS

OF TESTING." STONE REPLIED WITH ARGUMENTS TO SHOW THAT THE
VIBRATIONS

RADIATED BY THE ANTENNA CIRCUIT WOULD BE SUFFICIENTLY PURE FOR
PRACTICAL PURPOSES EITHER IF THE ANTENNA CIRCUIT WERE APERIODIC, OR IF



IT HAD A FUNDAMENTAL WHICH WAS OF THE SAME FREQUENCY AS THAT OF
THE

FORCED VIBRATIONS IMPRESSED UPON IT, ALTHOUGH THEY WOULD NOT BE
PURE IF

THE ANTENNA CIRCUIT HAD A MARKED NATURAL PERIODICITY AND WAS
UNTUNED.

THIS LETTER, WHILE SOMEWHAT LATER IN DATE THAN THE AMENDMENTS,
REINFORCES THE CONCLUSION THAT THE PURPOSE OF THOSE AMENDMENTS
WAS TO

EXPLAIN MORE FULLY THE DETAILS OF THEORY AND PRACTICE NECESSARY TO
THE

SUCCESS OF THE IDEA UNDERLYING STONE'S ORIGINAL INVENTION. FNI18 IT
IS NOT WITHOUT SIGNIFICANCE THAT MARCONI'S APPLICATION WAS AT ONE
TIME

REJECTED BY THE PATENT OFFICE BECAUSE ANTICIPATED BY STONE, AND WAS
ULTIMATELY ALLOWED, ON RENEWAL OF HIS APPLICATION, ON THE SOLE
GROUND

THAT MARCONI SHOWED THE USE OF A VARIABLE INDUCTANCE AS A MEANS OF
TUNING THE ANTENNA CIRCUITS, WHEREAS STONE, IN THE OPINION OF THE
EXAMINER, TUNED HIS ANTENNA CIRCUITS BY ADJUSTING THE LENGTH OF THE
AERIAL CONDUCTOR. ALL OF MARCONI'S CLAIMS WHICH INCLUDED THAT
ELEMENT

WERE ALLOWED, AND THE EXAMINER STATED THAT THE REMAINING CLAIMS
WOULD

BE ALLOWED IF AMENDED TO INCLUDE A VARIABLE INDUCTANCE.
APPARENTLY

THROUGH OVERSIGHT, CLAIMS 10 AND 11, WHICH FAILED TO INCLUDE THAT
ELEMENT, WERE INCLUDED IN THE PATENT AS GRANTED. IN ALLOWING THESE
CLAIMS THE EXAMINER MADE NO REFERENCE TO LODGE'S PRIOR DISCLOSURE
OF A

VARIABLE INDUCTANCE IN THE ANTENNA CIRCUIT.

FN19 SEE FOOTNOTE 13, SUPRA.

FN20 EVEN IF THE LACK OF INVENTION IN MARCONI'S IMPROVEMENT OVER
STONE - MAKING ADJUSTABLE THE TUNING OF THE ANTENNA CIRCUITS WHICH
STONE HAD SAID SHOULD BE TUNED - COULD BE SAID TO BE IN SUFFICIENT
DOUBT SO THAT COMMERCIAL SUCCESS COULD AID IN RESOLVING THE DOUBT,
THROPP'S SONS CO. V. SEIBERLING, 264 U.S. 320, 330; DEFOREST RADIO CO.

V. GENERAL ELECTRIC CO., 283 U.S. 664, 685; ALTOONA THEATRES V. TRI

ERGON CORP., 294 U.S. 477, 488, IT HAS NOT BEEN ESTABLISHED THAT THE
ALLEGED IMPROVEMENT CONTRIBUTED IN ANY MATERIAL DEGREE TO THAT
SUCCESS. COMPARE ALTOONA THEATRES V. TRI-ERGON CORP., SUPRA.
MARCONI'S SPECIFICATIONS DISCLOSE A LARGE NUMBER OF DETAILS OF
CONSTRUCTION, NONE OF WHICH IS CLAIMED AS INVENTION IN THIS PATENT, IN



WHICH HIS APPARATUS DIFFERED FROM, AND MAY HAVE BEEN GREATLY
SUPERIOR

TO, STONE'S. MANY OF THESE FORMED THE SUBJECT OF PRIOR PATENTS. AFTER
HIS APPLICATION FOR HIS PATENT, AS WELL AS BEFORE, MARCONI MADE OR
ADOPTED A GREAT NUMBER OF IMPROVEMENTS IN HIS SYSTEM OF WIRELESS
TELEGRAPHY. TWO OF HIS ENGINEERS HAVE WRITTEN THAT A MAJOR FACTOR
IN

HIS SUCCESSFUL TRANSMISSION ACROSS THE ATLANTIC IN DECEMBER, 1901,
WAS

THE USE OF MUCH GREATER POWER AND HIGHER ANTENNAE THAN HAD
PREVIOUSLY

BEEN ATTEMPTED, AN IMPROVEMENT IN NO WAY SUGGESTED BY THE PATENT
HERE

IN SUIT. FLEMING, ELECTRIC WAVE TELEGRAPHY, 449-53; VYVYAN, WIRELESS
OVER THIRTY YEARS, 22-33. INDEED BOTH ARE AGREED THAT IN THE ACTUAL
TRANSMISSION ACROSS THE ATLANTIC TUNING PLAYED NO PART; THE
RECEIVER

ANTENNA CONSISTED OF A WIRE SUSPENDED BY A KITE WHICH ROSE AND FELL
WITH THE WIND, VARYING THE CAPACITY SO MUCH AS TO MAKE TUNING
IMPOSSIBLE. IBID.

BY 1913, WHEN HE TESTIFIED IN THE NATIONAL ELECTRIC SIGNALLING CO.
CASE, THAT "DUE TO THE UTILIZATION OF THE INVENTION" OF THIS PATENT HE
HAD SUCCESSFULLY TRANSMITTED MESSAGES 6,600 MILES, HE HAD, AFTER
ALMOST

CONTINUOUS EXPERIMENTATION, FURTHER INCREASED THE POWER USED,
DEVELOPED

NEW APPARATUS CAPABLE OF USE WITH HEAVY POWER, ENLARGED HIS
ANTENNAE

AND ADOPTED THE USE OF HORIZONTAL, "DIRECTIONAL" ANTENNAE, AND
MADE USE

OF IMPROVED TYPES OF SPARK GAPS AND DETECTING APPARATUS, INCLUDING
THE

FLEMING CATHODE-ANODE TUBE, THE CRYSTAL DETECTOR, AND SOUND
RECORDING

OF THE SIGNALS - TO MENTION BUT A FEW OF THE IMPROVEMENTS MADE. HE
HAD

ALSO DISCOVERED THAT MUCH GREATER DISTANCES COULD BE ATTAINED AT
NIGHT. SEE VYVYAN, SUPRA, 34-47, 55-60. THE SUCCESS ATTAINED BY THE
APPARATUS DEVELOPED BY MARCONI AND HIS FELLOW ENGINEERS BY
CONTINUOUS

EXPERIMENTATION OVER A PERIOD OF YEARS - HOWEVER RELEVANT IT MIGHT
BE

IN RESOLVING DOUBTS WHETHER THE BASIC FOUR-CIRCUIT, TUNED SYSTEM
DISCLOSED BY MARCONI, AND BEFORE HIM BY STONE, INVOLVED INVENTION -



CANNOT, WITHOUT FURTHER PROOF, BE ATTRIBUTED IN SIGNIFICANT DEGREE
TO

ANY PARTICULAR ONE OF THE MANY IMPROVEMENTS MADE BY MARCONI OVER
STONE

DURING A PERIOD OF YEARS. THE FACT THAT MARCONI'S APPARATUS AS A
WHOLE

WAS SUCCESSFUL DOES NOT ENTITLE HIM TO RECEIVE A PATENT FOR EVERY
FEATURE OF ITS STRUCTURE.

FN21 A PRELIMINARY INJUNCTION RESTRAINING INFRINGEMENT WAS ENTERED
IN MARCONI WIRELESS TEL. CO. V. DEFOREST CO., 225 F. 65, AFFIRMED, 225

F. 373, BOTH COURTS, WITHOUT INDEPENDENT DISCUSSION OF THE VALIDITY OF
THE PATENT, DETERMINING THAT THE DECISION IN THE NATIONAL SIGNALLING
CO. CASE JUSTIFIED THE GRANT OF PRELIMINARY RELIEF. A PRELIMINARY
INJUNCTION WAS ALSO GRANTED IN MARCONI WIRELESS TEL. CO. V. ATLANTIC
COMMUNICATIONS CO., AN ACTION BROUGHT IN THE EASTERN DISTRICT OF
NEW

YORK.

STONE'S LETTERS WERE INTRODUCED IN EVIDENCE IN THE ATLANTIC
COMMUNICATIONS COMPANY CASE AND THE KILBOURNE & CLARK CASE. HIS
DEPOSITION IN THE LATTER CASE, TAKEN FEBRUARY 28 AND 29, 1916, WAS
INCORPORATED IN THE RECORD IN THIS CASE. HE THERE TESTIFIED THAT HE
HAD REFRAINED FROM PRODUCING PROOFS OF THE PRIORITY OF HIS INVENTION
WHEN CALLED UPON TO TESTIFY IN PRIOR LITIGATION IN 1911 AND 1914
BECAUSE HE WISHED THE PRIORITY OF HIS INVENTION TO BE ESTABLISHED BY
THE OWNERS OF THE PATENT - THE STONE TELEGRAPH CO. AND ITS
BONDHOLDERS

IN ORDER TO BE SURE THAT A BONA FIDE DEFENSE WOULD BE MADE. HE SAID
THAT BY MAY 1915, WHEN HE TESTIFIED IN THE ATLANTIC COMMUNICATIONS
CO.

CASE, HE HAD CONCLUDED THAT THE OWNERS OF THE PATENT WERE NOT IN A
FINANCIAL POSITION TO LITIGATE, AND THAT THE ATLANTIC CO. "WOULD MAKE
A

BONA FIDE STONE DEFENSE."

FN22 SEE NOTE 13, SUPRA. MOST OF THE CURRENT IN THE ANTENNA CIRCUIT
IS SAID TO PASS THROUGH THE CONDENSER SHUNT AND NOT THROUGH THE
TRANSFORMER COIL, THUS MINIMIZING THE EFFECT UPON THE FREQUENCY OF
VIBRATIONS IN THE ANTENNA CIRCUIT OF THE MAGNETIC STRESSES SET UP IN
THE PRIMARY OF THE TRANSFORMER BY THE CURRENT INDUCED IN THE
SECONDARY.

MR. JUSTICE MURPHY TOOK NO PART IN THE CONSIDERATION OR DECISION OF
THIS CASE.



MR. JUSTICE FRANKFURTER, DISSENTING IN PART:

I REGRET TO FIND MYSELF UNABLE TO AGREE TO THE COURT'S CONCLUSION
REGARDING THE INVALIDITY OF THE BROAD CLAIMS OF MARCONI'S PATENT.
SINCE BROAD CONSIDERATIONS CONTROL THE SIGNIFICANCE AND ASSESSMENT
OF

THE DETAILS ON WHICH JUDGMENT IN THE CIRCUMSTANCES OF A CASE LIKE
THIS

IS BASED, I SHALL INDICATE THE GENERAL DIRECTION OF MY VIEWS.

IT IS AN OLD OBSERVATION THAT THE TRAINING OF ANGLO-AMERICAN JUDGES
ILL FITS THEM TO DISCHARGE THE DUTIES CAST UPON THEM BY PATENT
LEGISLATION. FN1 THE SCIENTIFIC ATTAINMENTS OF A LORD MOULTON ARE
PERHAPS UNIQUE IN THE ANNALS OF THE ENGLISH-SPEAKING JUDICIARY.
HOWEVER, SO LONG AS THE CONGRESS, FOR THE PURPOSES OF PATENTABILITY,
MAKES THE DETERMINATION OF ORIGINALITY A JUDICIAL FUNCTION, JUDGES
MUST

OVERCOME THEIR SCIENTIFIC INCOMPETENCE AS BEST THEY CAN. BUT
CONSCIOUSNESS OF THEIR LIMITATIONS SHOULD MAKE THEM VIGILANT
AGAINST

IMPORTING THEIR OWN NOTIONS OF THE NATURE OF THE CREATIVE PROCESS
INTO

CONGRESSIONAL LEGISLATION, WHEREBY CONGRESS "TO PROMOTE THE
PROGRESS OF

SCIENCE AND USEFUL ARTS" HAS SECURED "FOR LIMITED TIMES TO ...
INVENTORS THE EXCLUSIVE RIGHT TO THEIR ... DISCOVERIES." ABOVE ALL,
JUDGES MUST AVOID THE SUBTLE TEMPTATION OF TAKING SCIENTIFIC
PHENOMENA

OUT OF THEIR CONTEMPORANEOUS SETTING AND READING THEM WITH A
RETROSPECTIVE EYE.

THE DISCOVERIES OF SCIENCE ARE THE DISCOVERIES OF THE LAWS OF NATURE,
AND LIKE NATURE DO NOT GO BY LEAPS. EVEN NEWTON AND EINSTEIN,
HARVEY

AND DARWIN, BUILT ON THE PAST AND ON THEIR PREDECESSORS. SELDOM
INDEED

HAS A GREAT DISCOVERER OR INVENTOR WANDERED LONELY AS A CLOUD.
GREAT

INVENTIONS HAVE ALWAYS BEEN PARTS OF AN EVOLUTION, THE CULMINATION
AT A

PARTICULAR MOMENT OF AN ANTECEDENT PROCESS. SO TRUE IS THIS THAT
THE

HISTORY OF THOUGHT RECORDS STRIKING COINCIDENTAL DISCOVERIES -
SHOWING

THAT THE NEW INSIGHT FIRST DECLARED TO THE WORLD BY A PARTICULAR



INDIVIDUAL WAS "IN THE AIR" AND RIPE FOR DISCOVERY AND DISCLOSURE.

THE REAL QUESTION IS HOW SIGNIFICANT A JUMP IS THE NEW DISCLOSURE
FROM THE OLD KNOWLEDGE. RECONSTRUCTION BY HINDSIGHT, MAKING
OBVIOUS

SOMETHING THAT WAS NOT AT ALL OBVIOUS TO SUPERIOR MINDS UNTIL
SOMEONE

POINTED IT OUT, - THIS IS TOO OFTEN A TEMPTING EXERCISE FOR ASTUTE
MINDS. THE RESULT IS TO REMOVE THE OPPORTUNITY OF OBTAINING WHAT
CONGRESS HAS SEEN FIT TO MAKE AVAILABLE.

THE INESCAPABLE FACT IS THAT MARCONI IN HIS BASIC PATENT HIT UPON
SOMETHING THAT HAD ELUDED THE BEST BRAINS OF THE TIME WORKING ON
THE

PROBLEM OF WIRELESS COMMUNICATION - CLERK MAXWELL AND SIR OLIVER
LODGE

AND NIKOLA TESLA. GENIUS IS A WORD THAT OUGHT TO BE RESERVED FOR THE
RAREST OF GIFTS. T AM NOT QUALIFIED TO SAY WHETHER MARCONI WAS A
GENIUS. CERTAINLY THE GREAT EMINENCE OF CLERK MAXWELL AND SIR
OLIVER

LODGE AND NIKOLA TESLA IN THE FIELD IN WHICH MARCONI WAS WORKING IS
NOT

QUESTIONED. THEY WERE, I SUPPOSE, MEN OF GENIUS. THE FACT IS THAT

THEY DID NOT HAVE THE "FLASH" (A CURRENT TERM IN PATENT OPINIONS
HAPPILY NOT USED IN THIS DECISION) THAT BEGOT THE IDEA IN MARCONI
WHICH

HE GAVE TO THE WORLD THROUGH THE INVENTION EMBODYING THE IDEA. BUT
IT

ISNOW HELD THAT IN THE IMPORTANT ADVANCE UPON HIS BASIC PATENT
MARCONI

DID NOTHING THAT HAD NOT ALREADY BEEN SEEN AND DISCLOSED.

TO FIND IN 1943 THAT WHAT MARCONI DID REALLY DID NOT PROMOTE THE
PROGRESS OF SCIENCE BECAUSE IT HAD BEEN ANTICIPATED IS MORE THAN A
MIRAGE OF HINDSIGHT. WIRELESS IS SO UNCONSCIOUS A PART OF US, LIKE THE
AUTOMOBILE TO THE MODERN CHILD, THAT IT IS ALMOST IMPOSSIBLE TO
IMAGINE

OURSELVES BACK INTO THE TIME WHEN MARCONI GAVE TO THE WORLD WHAT
FOR US

IS PART OF THE ORDER OF OUR UNIVERSE. AND YET, BECAUSE A JUDGE OF
UNUSUAL CAPACITY FOR UNDERSTANDING SCIENTIFIC MATTERS IS ABLE TO
DEMONSTRATE BY A PROCESS OF INTRICATE RATIOCINATION THAT ANYONE
COULD

HAVE DRAWN PRECISELY THE INFERENCES THAT MARCONI DREW AND THAT
STONE



HINTED AT ON PAPER, THE COURT FINDS THAT MARCONI'S PATENT WAS
INVALID

ALTHOUGH NOBODY EXCEPT MARCONI DID IN FACT DRAW THE RIGHT
INFERENCES

THAT WERE EMBODIED INTO A WORKABLE BOON FOR MANKIND. FOR ME IT
SPEAKS

VOLUMES THAT IT SHOULD HAVE TAKEN FORTY YEARS TO REVEAL THE FATAL
BEARING OF STONE'S RELATION TO MARCONI'S ACHIEVEMENT BY A
RETROSPECTIVE

READING OF HIS APPLICATION TO MEAN THIS RATHER THAN THAT. THIS IS FOR
ME, AND I SAY IT WITH MUCH DIFFIDENCE, TOO EASY A TRANSITION FROM
WHAT

WAS NOT TO WHAT BECAME.

I HAVE LITTLE DOUBT, IN SO FAR AS I AM ENTITLED TO EXPRESS AN

OPINION, THAT THE VAST TRANSFORMING FORCES OF TECHNOLOGY HAVE
RENDERED

OBSOLETE MUCH IN OUR PATENT LAW. FOR ALL  KNOW THE BASIC
ASSUMPTION

OF OUR PATENT LAW MAY BE FALSE, AND INVENTORS AND THEIR FINANCIAL
BACKERS DO NOT NEED THE INCENTIVE OF A LIMITED MONOPOLY TO
STIMULATE

INVENTION. BUT WHATEVER REVAMPING OUR PATENT LAWS MAY NEED, IT IS
THE

BUSINESS OF CONGRESS TO DO THE REVAMPING. WE HAVE NEITHER
CONSTITUTIONAL AUTHORITY NOR SCIENTIFIC COMPETENCE FOR THE TASK.

FN1 "CONSIDERING THE EXCLUSIVE RIGHT TO INVENTION AS GIVEN NOT OF
NATURAL RIGHT, BUT FOR THE BENEFIT OF SOCIETY, IKNOW WELL THE
DIFFICULTY OF DRAWING A LINE BETWEEN THE THINGS WHICH ARE WORTH TO
THE

PUBLIC THE EMBARRASSMENT OF AN EXCLUSIVE PATENT, AND THOSE WHICH
ARE

NOT. AS A MEMBER OF THE PATENT BOARD FOR SEVERAL YEARS, WHILE THE
LAW

AUTHORIZED A BOARD TO GRANT OR REFUSE PATENTS, I SAW WITH WHAT
SLOW

PROGRESS A SYSTEM OF GENERAL RULES COULD BE MATURED. ... INSTEAD OF
REFUSING A PATENT IN THE FIRST INSTANCE, AS THE BOARD WAS AUTHORIZED
TO

DO, THE PATENT NOW ISSUES OF COURSE, SUBJECT TO BE DECLARED VOID ON
SUCH PRINCIPLES AS SHOULD BE ESTABLISHED BY THE COURTS OF LAW. THIS
BUSINESS, HOWEVER, IS BUT LITTLE ANALOGOUS TO THEIR COURSE OF
READING,

SINCE WE MIGHT IN VAIN TURN OVER ALL THE LUBBERLY VOLUMES OF THE



LAW TO

FIND A SINGLE RAY WHICH WOULD LIGHTEN THE PATH OF THE MECHANIC OR
THE

MATHEMATICIAN. IT IS MORE WITHIN THE INFORMATION OF A BOARD OF
ACADEMICAL PROFESSORS, AND A PREVIOUS REFUSAL OF PATENT WOULD
BETTER

GUARD OUR CITIZENS AGAINST HARASSMENT BY LAW-SUITS. BUT ENGLAND
HAD

GIVEN IT TO HER JUDGES, AND THE USUAL PREDOMINANCY OF HER EXAMPLES
CARRIED IT TO OURS." THOMAS JEFFERSON TO MR. ISAAC M'PHERSON, AUGUST
13, 1813, WORKS OF THOMAS JEFFERSON, WASH. ED., VOL. VI, PP. 181-82.

"I CANNOT STOP WITHOUT CALLING ATTENTION TO THE EXTRAORDINARY
CONDITION OF THE LAW WHICH MAKES IT POSSIBLE FOR A MAN WITHOUT ANY
KNOWLEDGE OF EVEN THE RUDIMENTS OF CHEMISTRY TO PASS UPON SUCH
QUESTIONS AS THESE. THE INORDINATE EXPENSE OF TIME IS THE LEAST OF THE
RESULTING EVILS, FOR ONLY A TRAINED CHEMIST IS REALLY CAPABLE OF
PASSING UPON SUCH FACTS, E.G., IN THIS CASE THE CHEMICAL CHARACTER OF
VON FURTH'S SOCALLED 'ZINC COMPOUND,' OR THE PRESENCE OF INACTIVE
ORGANIC SUBSTANCES. ... HOW LONG WE SHALL CONTINUE TO BLUNDER
ALONG

WITHOUT THE AID OF UNPARTISAN AND AUTHORITATIVE SCIENTIFIC
ASSISTANCE

IN THE ADMINISTRATION OF JUSTICE, NO ONE KNOWS; BUT ALL FAIR PERSONS
NOT CONVENTIONALIZED BY PROVINCIAL LEGAL HABITS OF MIND OUGHT, I
SHOULD

THINK, UNITE TO EFFECT SOME SUCH ADVANCE." JUDGE LEARNED HAND IN
PARKE

DAVIS & CO. V. MULFORD CO., 189 F. 95, 115(1911).

MR. JUSTICE ROBERTS JOINS IN THIS OPINION.
MR. JUSTICE RUTLEDGE, DISSENTING IN PART:

UNTIL NOW LAW FN1 HAS UNITED WITH ALMOST UNIVERSAL REPUTE N2 IN
ACKNOWLEDGING MARCONI AS THE FIRST TO ESTABLISH WIRELESS
TELEGRAPHY ON

A COMMERCIAL BASIS. BEFORE HIS INVENTION, NOW IN ISSUE, FN3 ETHER
BORNE COMMUNICATION TRAVELED SOME EIGHTY MILES. HE LENGTHENED
THE ARC

TO 6,000. WHETHER OR NOT THIS WAS "INVENTIVE" LEGALLY, IT WAS A GREAT
AND BENEFICIAL ACHIEVEMENT. FN4 TODAY, FORTY YEARS AFTER THE EVENT,
THE COURT'S DECISION REDUCES IT TO AN ELECTRICAL MECHANIC'S
APPLICATION

OF MERE SKILL IN THE ART.



BY PRESENT KNOWLEDGE, IT WOULD BE NO MORE. SCHOOL BOYS AND
MECHANICS

NOW COULD PERFORM WHAT MARCONI DID IN 1900. BUT BEFORE THEN
WIZARDS

HAD TRIED AND FAILED. THE SEARCH WAS AT THE PINNACLE OF ELECTRICAL
KNOWLEDGE. THERE, SEEKING, AMONG OTHERS, WERE TESLA, LODGE AND
STONE,

OLD HANDS AND GREAT ONES. WITH THEM WAS MARCONI, STILL YOUNG AS
THE

COMPANY WENT FNS5 OBSESSED WITH YOUTH'S ZEAL FOR THE HUNT. AT SUCH
AN ALTITUDE, TO WORK AT ALL WITH SUCCESS IS TO QUALIFY FOR GENIUS, IF
THAT IS IMPORTANT. AND A SHORT STEP FORWARD GIVES EVIDENCE OF
INVENTIVE POWER. FOR AT THAT HEIGHT A MERELY SLIGHT ADVANCE COMES
THROUGH INSIGHT ONLY A FIRST-RATE MIND CAN PRODUCE. THIS IS SO,
WHETHER IT COMES BY YEARS OF HARD WORK TRACKING DOWN THE SOUGHT
SECRET

OR BY INTUITION FLASHED FROM SUBCONSCIOUSNESS MADE FERTILE BY LONG
EXPERIENCE OR SHORTER INTENSIVE CONCENTRATION. AT THIS LEVEL AND IN
THIS COMPANY MARCONI WORKED AND WON. HE WON BY THE TEST OF
RESULTS.

NO ONE DISPUTES THIS. HIS INVENTION HAD IMMEDIATE AND VAST SUCCESS,
WHERE ALL THAT HAD BEEN DONE BEFORE, INCLUDING HIS OWN WORK, GAVE
BUT

NARROWLY LIMITED UTILITY. TO MAKE USEFUL IMPROVEMENT AT THIS PLANE,
BY

SUCH A LEAP, ITSELF SHOWS HIGH CAPACITY. AND THAT IS TRUE, ALTHOUGH IT
WAS INHERENT IN THE SITUATION THAT MARCONI'S SUCCESS SHOULD COME BY
ONLY A SMALL MARGIN OF DIFFERENCE IN CONCEPTION. THERE WAS NOT
ROOM

FOR ANY GREAT LEAP OF THOUGHT, BEYOND WHAT HE AND OTHERS HAD DONE,
TO

BRING TO BIRTH THE PRACTICAL AND USEFUL RESULT. THE MOST EMINENT
MEN

OF THE TIME WERE CONSCIOUS OF THE PROBLEM, WERE INTERESTED IN IT, HAD
SOUGHT FOR YEARS THE EXACTLY RIGHT ARRANGEMENT, ALWAYS
APPROACHING MORE

NEARLY BUT NEVER QUITE REACHING THE STAGE OF PRACTICAL SUCCESS. THE
INVENTION WAS, SO TO SPEAK, HOVERING IN THE GENERAL CLIMATE OF
SCIENCE,

MOMENTARILY AWAITING BIRTH. BUT JUST THE RIGHT RELEASING TOUCH HAD
NOT

BEEN FOUND. MARCONI ADDED IT.

WHEN TO ALTITUDE OF THE PLANE OF CONCEPTION AND RESULTS SO
IMMEDIATE



AND USEFUL IS ADDED WELL-NIGH UNANIMOUS CONTEMPORARY JUDGMENT,
ONE WHO

LONG AFTERWARD WOULD OVERTURN THE INVENTION ASSUMES A DOUBLE
BURDEN.

HE UNDERTAKES TO OVERCOME WHAT WOULD OFFER STRONG RESISTANCE
FRESH IN

ITS ORIGINAL SETTING. HE SEEKS ALSO TO OVERTHROW THE VERDICT OF TIME.
LONG-RANGE RETROACTIVE DIAGNOSIS, HOWEVER COMPETENT THE
PHYSICIAN,

BECOMES HAZARDOUS BY PROGRESSION AS THE PASSING YEARS ADD
DISTORTIONS

OF THE PAST AND DESTROY ITS PERSPECTIVE. NO LIGHT TASK IS ACCEPTED
THEREFORE IN UNDERTAKING TO OVERTHROW A VERDICT SETTLED SO LONG
AND SO

WELL, AND ESPECIALLY ONE SO FOREIGN TO THE ART OF JUDGES.

IN LAWYERS' TERMS THIS MEANS A BURDEN OF PROOF, NOT INSURMOUNTABLE,
BUT INHOSPITABLE TO IMPLICATIONS AND INFERENCES WHICH IN LESS SETTLED
SITUATIONS WOULD BE PERMISSIBLE TO SWING THE BALANCE OF JUDGMENT
AGAINST THE CLAIMED INVENTION. THAT MARCONI RECEIVED PATENTS
ELSEWHERE

WHICH, ONCE ESTABLISHED, HAVE STOOD THE TEST OF TIME AS WELL AS OF
CONTEMPORARY JUDGMENT, AND SECURED HIS AMERICAN PATENT ONLY
AFTER YEARS

WERE REQUIRED TO CONVINCE OUR OFFICE HE HAD FOUND WHAT SO MANY
OTHERS

SOUGHT, BUT EMPHASIZES THE WEIGHT AND CLARITY OF PROOF REQUIRED TO
OVERCOME HIS CLAIM.

MARCONI RECEIVED PATENTS HERE, IN ENGLAND, AND IN FRANCE. FN6 THE
AMERICAN PATENT WAS NOT ISSUED PERFUNCTORILY. IT CAME FORTH ONLY
AFTER

A LONG STRUGGLE HAD BROUGHT ABOUT REVERSAL OF THE PATENT OFFICE'S
ORIGINAL AND LATER REJECTIONS. THE APPLICATION WAS FILED IN
NOVEMBER,

1900. IN DECEMBER IT WAS REJECTED ON LODGE, FN7 AND AN EARLIER
PATENT TO MARCONI. FN8 IT WAS AMENDED AND AGAIN REJECTED. FURTHER
AMENDMENTS FOLLOWED AND OPERATION OF THE SYSTEM WAS EXPLAINED.
AGAIN

REJECTION TOOK PLACE, THIS TIME ON LODGE, THE EARLIER MARCONI, BRAUN
AND OTHER PATENTS. AFTER FURTHER PROCEEDINGS, THE CLAIMS WERE
REJECTED

ON TESLA. FN9 A YEAR ELAPSED, BUT IN MARCH, 1904, RECONSIDERATION WAS
GRANTED. SOME CLAIMS THEN WERE REJECTED ON STONE, FN10 OTHERS
WERE



AMENDED, STILL OTHERS WERE CANCELLED, AND FINALLY ON JUNE 28, 1904,
THE
PATENT ISSUED. FRENCH AND BRITISH PATENTS HAD BEEN GRANTED IN 1900.

LITIGATION FOLLOWED AT ONCE. AMONG MARCONI'S AMERICAN VICTORIES
WERE

THE DECISIONS CITED ABOVE. FN11 ABROAD THE RESULTS WERE SIMILAR.
FN12 UNTIL 1935, WHEN THE COURT OF CLAIMS HELD IT INVALID IN THIS
CASE, 81 CT. CL. 671, NO COURT HAD FOUND MARCONI'S PATENT WANTING IN
INVENTION. IT STOOD WITHOUT ADVERSE JUDICIAL DECISION FOR OVER
THIRTY

YEARS. IN THE FACE OF THE BURDEN THIS HISTORY CREATES, WE TURN TO THE
REFERENCES, CHIEFLY TESLA, LODGE AND STONE. THE COURT RELIES
PRINCIPALLY ON STONE, BUT WITHOUT DECIDING WHETHER THIS WAS
INVENTIVE.

IT IS IMPORTANT, IN CONSIDERING THE REFERENCES, TO STATE THE PARTIES'
CONTENTIONS CONCISELY. THE GOVERNMENT'S STATEMENT IS THAT THEY
DIFFER

OVER WHETHER MARCONI WAS FIRST TO CONCEIVE FOUR-CIRCUIT "TUNING"
FOR

TRANSMISSION OF SOUND BY HERTZIAN WAVES. IT SAYS THIS WAS TAUGHT
PREVIOUSLY BY TESLA, LODGE AND STONE. PETITIONER HOWEVER SAYS NONE
OF

THEM TAUGHT WHAT MARCONI DID. IT CONTENDS THAT MARCONI WAS THE
FIRST

TO ACCOMPLISH THE KIND OF TUNING HE ACHIEVED, AND IN EFFECT URGES
THIS

WAS PATENTABLY DIFFERENT FROM OTHER FORMS FOUND EARLIER.

SPECIFICALLY PETITIONER URGES THAT TESLA HAD NOTHING TO DO WITH
EITHER HERTZIAN WAVES OR TUNING, BUT IN FACT HIS TRANSMITTING AND
RECEIVING WIRES COULD NOT BE TUNED. FNI13 LODGE, IT CLAIMS, DISCLOSED
A TUNED ANTENNA, FOR EITHER TRANSMITTER OR RECEIVER OR BOTH, BUT THE
CLOSED CIRCUITS ASSOCIATED WITH THE ANTENNA ONES WERE NOT TUNED.
FINALLY IT IS SAID STONE DOES NOT DESCRIBE TUNING THE ANTENNA, BUT
DOES

SHOW TUNING OF THE ASSOCIATED CLOSED CIRCUIT. AND MARCONI TUNED
BOTH.

PETITIONER DOES NOT CLAIM THE GENERAL PRINCIPLES OF TUNING. IT

ADMITS THEY HAD LONG BEEN FAMILIAR TO PHYSICISTS AND THAT LODGE AND
OTHERS FULLY UNDERSTOOD THEM. BUT IT ASSERTS LODGE DID NOT KNOW
WHAT

CIRCUITS SHOULD BE TUNED, TO ACCOMPLISH WHAT MARCONI ACHIEVED, AND



THAT, TO SECURE THIS, "KNOWLEDGE THAT TUNING IS POSSIBLE IS NOT
ENOUGH

THERE IS ALSO REQUIRED THE KNOWLEDGE OF WHETHER OR NOT TO TUNE AND
HOW

MUCH."

LIKEWISE, PETITIONER DOES NOT DENY THAT STONE KNEW AND UTILIZED THE
PRINCIPLES OF TUNING; BUT URGES, WITH RESPECT TO THE CLAIM HE APPLIED
THEM TO ALL OF THE FOUR CIRCUITS, THAT THE ONLY ONES TUNED, IN HIS
ORIGINAL APPLICATION, WERE THE CLOSED CIRCUITS AND THEREFORE THAT
THE

ANTENNA CIRCUITS WERE NOT TUNED; ALTHOUGH IT IS NOT DENIED THAT THE
EFFECTS OF TUNING THE CLOSED CIRCUITS WERE REFLECTED IN THE OPEN ONES
BY WHAT STONE DESCRIBES AS "PRODUCING FORCED SIMPLE HARMONIC
ELECTRIC

VIBRATIONS OF THE SAME PERIODICITY IN AN ELEVATED CONDUCTOR."

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

FILING DATE, ADMITTEDLY DISCLOSE TUNING OF BOTH THE CLOSED AND THE
OPEN

CIRCUITS, AND WERE MADE FOR THE PURPOSE OF STATING EXPRESSLY THE
LATTER

EFFECT, CLAIMED TO BE IMPLICIT IN THE ORIGINAL APPLICATION. PETITIONER
DENIES THIS WAS IMPLICIT AND ARGUES, IN EFFECT, THAT WHAT STONE
ORIGINALLY MEANT BY "PRODUCING FORCED ... VIBRATIONS" WAS CREATING
THE DESIRED EFFECTS IN THE ANTENNA BY FORCE, NOT BY TUNING; AND
THEREFORE THAT THE TWO METHODS WERE PATENTABLY DIFFERENT.

IT SEEMS CLEAR THAT THE PARTIES USE THE WORD "TUNING" TO MEAN
DIFFERENT THINGS AND THE AMBIGUITY, IF THERE IS ONE, MUST BE RESOLVED
BEFORE THE CRUCIAL QUESTIONS CAN BE STATED WITH MEANING. IT WILL AID,
IN DECIDING WHETHER THERE IS AMBIGUITY OR ONLY CONFUSION, TO
CONSIDER

THE TERM AND THE POSSIBLE CONCEPTIONS IT MAY CONVEY IN THE LIGHT OF
THE

PROBLEMS MARCONI AND STONE, AS WELL AS OTHER REFERENCES, WERE
SEEKING

TO SOLVE.

MARCONI HAD IN MIND FIRST A SPECIFIC DIFFICULTY, AS DID THE PRINCIPAL
REFERENCES. IT AROSE FROM WHAT, TO THE TIME OF HIS INVENTION, HAD
BEEN

A BAFFLING PROBLEM IN THE ART. SHORTLY AND SIMPLY, IT WAS THAT AN
ELECTRICAL CIRCUIT WHICH IS A GOOD CONSERVER OF ENERGY IS A BAD



RADIATOR AND, CONVERSELY, A GOOD RADIATOR IS A BAD CONSERVER OF
ENERGY. EFFECTIVE USE OF HERTZIAN WAVES OVER LONG DISTANCES
REQUIRED

BOTH EFFECTS. TO STATE THE MATTER DIFFERENTLY, LODGE HAD EXPLAINED
N

1894 THE DIFFICULTIES OF FULLY UTILIZING THE PRINCIPLE OF SYMPATHETIC
RESONANCE IN DETECTING ETHER WAVES. TO SECURE THIS, IT WAS
NECESSARY,

ON THE ONE HAND, TO DISCHARGE A LONG SERIES OF WAVES OF EQUAL OR
APPROXIMATELY EQUAL LENGTH. SUCH A SERIES CAN BE PRODUCED ONLY BY
A

CIRCUIT WHICH CONSERVES ITS ENERGY WELL, WHAT MARCONI CALLS A
PERSISTENT OSCILLATOR. ON THE OTHER HAND, FOR DISTANT DETECTION, THE
WAVES MUST BE OF SUBSTANTIAL AMPLITUDE, AND ONLY A CIRCUIT WHICH
LOSES

ITS ENERGY RAPIDLY CAN TRANSMIT SUCH WAVES WITH MAXIMUM
EFFICIENCY.

OBVIOUSLY IN A SINGLE CIRCUIT THE TWO DESIRED EFFECTS TEND TO CANCEL
EACH OTHER, AND THEREFORE TO LIMIT THE DISTANCE OF DETECTION.
SIMILAR

DIFFICULTY CHARACTERIZED THE RECEIVER, FOR A GOOD RADIATOR IS A GOOD
ABSORBER, AND THAT VERY QUALITY DISABLES IT TO STORE UP AND HOLD THE
EFFECT OF A TRAIN OF WAVES, UNTIL ENOUGH IS ACCUMULATED TO BREAK
DOWN

THE COHERER, AS DETECTION REQUIRES.

SINCE THE DIFFICULTY WAS INHERENT IN A SINGLE CIRCUIT, WHETHER AT ONE
END OR THE OTHER, MARCONI USED TWO IN BOTH TRANSMITTER AND
RECEIVER,

FOUR IN ALL. IN EACH STATION HE USED ONE CIRCUIT TO OBTAIN ONE OF THE
NECESSARY ADVANTAGES AND THE OTHER CIRCUIT TO SECURE THE OTHER
ADVANTAGE. THE ANTENNA (OR OPEN) CIRCUITS HE MADE "GOOD RADIATORS"
(OR

ABSORBERS). THE CLOSED CIRCUITS HE CONSTRUCTED AS "GOOD
CONSERVERS."

BY COUPLING THE TWO AT EACH END LOOSELY HE SECURED FROM THEIR
COMBINATION THE DUAL ADVANTAGES HE SOUGHT. AT THE TRANSMITTER,
THE

CLOSED CIRCUIT, BY VIRTUE OF ITS CAPACITY FOR CONSERVING ENERGY, GAVE
PERSISTENT OSCILLATION, WHICH PASSED SUBSTANTIALLY UNDIMINISHED
THROUGH

THE COUPLING TRANSFORMER TO THE "GOOD RADIATOR" OPEN CIRCUIT AND
FROM

IT WAS DISCHARGED WITH LITTLE LOSS OF ENERGY INTO THE ETHER. THENCE
IT



WAS PICKED UP BY THE "GOOD ABSORBER" OPEN CIRCUIT AND PASSED,
WITHOUT

SERIOUS LOSS OF ENERGY, THROUGH THE COUPLING TRANSFORMER, INTO THE
CLOSED "GOOD CONSERVING" CIRCUIT, WHERE IT ACCUMULATED TO BREAK
THE

COHERER AND GIVE DETECTION.

MOREOVER, AND FOR PRESENT PURPOSES THIS IS THE IMPORTANT THING,
MARCONI BROUGHT THE CLOSED AND OPEN CIRCUITS INTO ALMOST COMPLETE
HARMONY BY PLACING VARIABLE INDUCTANCE IN EACH. THROUGH THIS THE
PERIODICITY OF THE OPEN CIRCUIT WAS ADJUSTED AUTOMATICALLY TO THAT
OF

THE CLOSED ONE; AND, SINCE THE CIRCUITS OF THE RECEIVING STATION WERE
SIMILARLY ADJUSTABLE, THE MAXIMUM RESONANCE WAS SECURED
THROUGHOUT THE

SYSTEM. MARCONI THUS NOT ONLY SOLVED THE DILEMMA OF A SINGLE
CIRCUIT

ARRANGEMENT; HE ATTAINED THE MAXIMUM OF RESONANCE AND
SELECTIVITY BY

PROVIDING IN EACH CIRCUIT INDEPENDENT MEANS OF TUNING.

IN 1911 THIS SOLUTION WAS HELD INVENTIVE, AS AGAINST LODGE, MARCONI'S
PRIOR PATENTS, BRAUN AND OTHER REFERENCES, IN MARCONI V. BRITISH
RADIO

TEL. & TEL. CO., 27 T.L. R. 274. MR. JUSTICE PARKER CAREFULLY REVIEWED
THE PRIOR ART, STATED THE PROBLEM, MARCONI'S SOLUTION, AND IN
DISPOSING

OF BRAUN'S SPECIFICATION CONCLUDED IT "DID NOT CONTAIN EVEN THE
REMOTEST SUGGESTION OF THE PROBLEM ... , MUCH LESS ANY SUGGESTION
BEARING ON ITS SOLUTION. ... " AS TO LODGE, MR. JUSTICE PARKER
OBSERVED, REFERRING FIRST TO MARCONTI:

" ... ITISIMPORTANT TO NOTICE THAT IN THE RECEIVER THE MERE
INTRODUCTION OF TWO CIRCUITS INSTEAD OF ONE WAS NO NOVELTY. A
FIGURE

IN LODGE'S 1897 PATENT SHOWS THE OPEN CIRCUIT OF HIS RECEIVING AERIAL
LINKED THROUGH A TRANSFORMER WITH A CLOSED CIRCUIT CONTAINING THE
COHERER, HIS IDEA BEING, AS HE STATES, TO LEAVE HIS RECEIVING AERIAL
FREER TO VIBRATE ELECTRICALLY WITHOUT DISTURBANCE FROM ATTACHED
WIRES.

THIS SECONDARY CIRCUIT, AS SHOWN, IS NOT TUNED TO, NOR CAN IT BE TUNED
TO, THE CIRCUIT OF THE AERIAL. THIS, IN MY OPINION, IS EXCEEDINGLY
STRONG EVIDENCE THAT MARCONTI'S 1900 INVENTION WAS NOT SO OBVIOUS AS
TO

DEPRIVE IT OF SUBJECT MATTER. IN THE LITERATURE QUOTED THERE IS NO



TRACE OF THE IDEA UNDERLYING MR. MARCONI'S INVENTION, NOR, SO FAR AS I
CAN SEE, A SINGLE SUGGESTION FROM WHICH A COMPETENT ENGINEER COULD
ARRIVE AT THIS IDEA."

IT WAS THEREFORE CLEARLY MR. JUSTICE PARKER'S VIEW, IN HIS CLOSER
PERSPECTIVE TO THE ORIGIN OF THE INVENTION AND THE REFERENCES HE
CONSIDERED, THAT IN NONE OF THEM, AND PARTICULARLY NOT IN LODGE OR
BRAUN, WAS THERE ANTICIPATION OF MARCONI'S SOLUTION.

HE DID NOT MEAN THAT THE REFERENCES DID NOT APPLY "THE PRINCIPLE OF
RESONANCE AS BETWEEN TRANSMITTER AND RECEIVER" OR UTILIZE "THE
PRINCIPLE OF SYMPATHETIC RESONANCE FOR THE PURPOSE OF DETECTION OF
ETHER WAVES." FOR HE EXPRESSLY ATTRIBUTED TO LODGE, IN HIS 1894
LECTURES, EXPLANATION "WITH GREAT EXACTNESS (OF) THE VARIOUS
DIFFICULTIES ATTENDING THE FULL UTILIZATION" OF THAT PRINCIPLE. AND IN
REFERRING TO MARCONI'S FIRST PATENT, OF 1896, THE OPINION STATES THAT
MARCONI "FOR WHAT IT WAS WORTH ... TUNED THE TWO CIRCUITS (LE., THE
SENDING AND RECEIVING ONES) TOGETHER AS HERTZ HAD DONE."

FROM THESE AND OTHER STATEMENTS IN THE OPINION IT IS OBVIOUS THAT MR.
JUSTICE PARKER FOUND MARCONI'S INVENTION IN SOMETHING MORE THAN
MERELY

THE APPLICATION OF THE "PRINCIPLE OF RESONANCE," OR "SYMPATHETIC
RESONANCE," OR ITS USE TO "TUNE" TOGETHER THE TRANSMITTING AND
RECEIVING CIRCUITS. FOR MARCONI IN HIS OWN PRIOR INVENTIONS, LODGE
AND

THE OTHER REFERENCES, IN FACT ALL WHO HAD CONSTRUCTED ANY SYSTEM
USING

HERTZIAN WAVES CAPABLE OF TRANSMITTING AND DETECTING SOUND,
NECESSARILY

HAD MADE USE, IN SOME MANNER AND TO SOME EXTENT, OF "THE PRINCIPLE OF
RESONANCE" OR "SYMPATHETIC RESONANCE." THAT PRINCIPLE IS INHERENT IN
THE IDEA OF WIRELESS COMMUNICATION BY HERTZIAN WAVES. SO THAT,
NECESSARILY, ALL THE PRIOR CONCEPTIONS INCLUDED THE IDEA THAT
COMMON

PERIODICITY MUST APPEAR IN ALL OF THE CIRCUITS EMPLOYED.

NOR DID MR. JUSTICE PARKER'S OPINION FIND THE INVENTIVE FEATURE IN

THE USE OF TWO CIRCUITS INSTEAD OF ONE, AT ANY RATE IN THE RECEIVER.
FOR HE EXPRESSLY NOTES THIS IN LODGE. BUT HE POINTS OUT THAT LODGE
ADDED THE SEPARATE CIRCUIT "TO LEAVE HIS RECEIVING AERIAL FREER TO
VIBRATE ELECTRICALLY WITHOUT DISTURBANCE FROM ATTACHED WIRES."
AND HE

GOES ON TO NOTE THAT THIS SECONDARY (OR CLOSED) CIRCUIT NOT ONLY WAS
NOT, BUT COULD NOT BE, "TUNED" TO THE AERIAL CIRCUIT. AND THIS HE



FINDS "EXCEEDINGLY STRONG EVIDENCE" THAT "MARCONTI'S 1900 INVENTION
WAS

NOT SO OBVIOUS AS TO DEPRIVE IT OF SUBJECT MATTER." LODGE HAD "TUNED"
THE ANTENNA CIRCUIT, BY PLACING IN IT A VARIABLE INDUCTANCE. BUT HE
DID NOT DO THIS OR ACCOMPLISH THE SAME THING BY ANY OTHER DEVICE,
SUCH

AS A CONDENSER, IN THE CLOSED CIRCUIT. AND THE FACT THAT SO EMINENT A
SCIENTIST, THE ONE WHO IN FACT POSED THE PROBLEM AND ITS DIFFICULTIES,
DID NOT SEE THE NEED FOR EXTENDING THIS "INDEPENDENT TUNING" (TO USE
MARCONI'S PHRASE) TO THE CLOSED CIRCUIT, SO AS TO BRING IT THUS IN TUNE
WITH THE OPEN ONE, WAS ENOUGH TO CONVINCE MR. JUSTICE PARKER, AND I
THINK RIGHTLY, THAT WHAT MARCONI DID OVER LODGE WAS NOT SO OBVIOUS
AS

TO BE WITHOUT SUBSTANCE.

IN SHORT, MR. JUSTICE PARKER FOUND THE GIST OF MARCONI'S INVENTION,
NOT IN MERE APPLICATION OF THE GENERAL PRINCIPLE OR PRINCIPLES OF
RESONANCE TO A FOUR-CIRCUIT SYSTEM, OR IN THE USE OF FOUR CIRCUITS OR
THE SUBSTITUTION OF TWO FOR ONE IN EACH OR EITHER STATION; BUT, AS
PETITIONER NOW CONTENDS, IN RECOGNITION OF THE PRINCIPLE THAT,
WHETHER

IN THE TRANSMITTER OR THE RECEIVER, ATTAINMENT OF THE MAXIMUM
RESONANCE

REQUIRED THAT MEANS FOR TUNING THE CLOSED TO THE OPEN CIRCUIT BE
INSERTED IN BOTH. THAT RECOGNIZED, THE METHOD OF ACCOMPLISHING THE
ADJUSTMENT WAS OBVIOUS, AND DIFFERENT METHODS, AS BY USING VARIABLE
INDUCTANCE OR A CONDENSER, WERE AVAILABLE. AS PETITIONER'S REPLY
BRIEF

STATES THE MATTER, "THE MARCONI INVENTION WAS NOT THE USE OF A
VARIABLE

INDUCTANCE, NOR INDEED ANY OTHER SPECIFIC WAY OF TUNING AN ANTENNA

BEFORE MARCONI IT WAS KNOWN THAT ELECTRICAL CIRCUITS COULD BE
TUNED OR

NOT TUNED, BY INDUCTANCE COILS OR CONDENSERS. HIS BROAD INVENTION
WAS

THE COMBINATION OF A TUNED ANTENNA CIRCUIT AND A TUNED CLOSED
CIRCUIT." AND IT IS ONLY IN THIS VIEW THAT THE ACTION OF THE PATENT
OFFICE IN FINALLY AWARDING THE PATENT TO MARCONI CAN BE EXPLAINED
OR

SUSTAINED, FOR IT ALLOWED CLAIMS BOTH LIMITED TO AND NOT SPECIFYING
VARIABLE INDUCTANCE. THAT FEATURE WAS ESSENTIAL FOR BOTH CIRCUITS
IN

PRINCIPLE, BUT NOT IN THE PARTICULAR METHOD BY WHICH MARCONI
ACCOMPLISHED IT. AND IT WAS RECOGNITION OF THIS WHICH EVENTUALLY



INDUCED ALLOWANCE OF THE CLAIMS, NOTWITHSTANDING THE PREVIOUS
REJECTIONS ON LODGE, STONE AND OTHER REFERENCES, INCLUDING ALL IN
ISSUE

HERE.

IN THE PERSPECTIVE OF THIS DECADE, MARCONI'S ADVANCE, IN REQUIRING
"INDEPENDENT TUNING," THAT IS, POSITIVE MEANS OF TUNING LOCATED IN
BOTH

CLOSED AND OPEN CIRCUITS, SEEMS SIMPLE AND OBVIOUS. IT WAS SIMPLE.
BUT, AS IS OFTEN TRUE WITH GREAT INVENTIONS, THE SIMPLEST AND
THEREFORE

GENERALLY THE BEST SOLUTION IS NOT OBVIOUS AT THE TIME, THOUGH IT
BECOMES SO IMMEDIATELY IT IS SEEN AND STATED. LOOKING BACK NOW AT
EDISON'S LIGHT BULB ONE MIGHT THINK IT ABSURD THAT THAT HIGHLY USEFUL
AND BENEFICIAL IDEA HAD NOT BEEN WORKED OUT LONG BEFORE, BY ANYONE
WHO

KNEW THE ELEMENTARY LAWS OF RESISTANCE IN THE FIELD OF ELECTRIC
CONDUCTION. BUT IT WOULD BE SHOCKING, NOTWITHSTANDING THE
PRESENTLY

OBVIOUS CHARACTER OF WHAT EDISON DID, FOR ANY COURT NOW TO RULE HE
MADE

NO INVENTION.

THE SAME THING APPLIES TO MARCONI. THOUGH WHAT HE DID WAS SIMPLE, IT
WAS BRILLIANT, AND IT BROUGHT BIG RESULTS. ADMITTEDLY THE MARGIN OF
DIFFERENCE BETWEEN HIS CONCEPTION AND THOSE OF THE REFERENCES,
ESPECIALLY LODGE AND STONE, WAS SMALL. IT CAME DOWN TO THIS, THAT
LODGE SAW THE NEED FOR AND USED MEANS FOR PERFORMING THE FUNCTION
WHICH

VARIABLE INDUCTANCE ACHIEVES IN THE ANTENNA OR OPEN CIRCUIT, STONE
DID

THE SAME THING IN THE CLOSED CIRCUIT, BUT MARCONI FIRST DID IT IN

BOTH. SLIGHT AS EACH OF THESE STEPS MAY SEEM NOW, IN DEPARTURE FROM
THE OTHERS, IT IS AS TRUE AS IT WAS IN 1911, WHEN MR. JUSTICE PARKER
WROTE, THAT THE VERY FACT MEN OF THE EMINENCE OF LODGE AND STONE
SAW

THE NECESSITY OF TAKING THE STEP FOR ONE CIRCUIT BUT NOT FOR THE
OTHER

IS STRONG, IF NOT CONCLUSIVE, EVIDENCE THAT TAKING IT FOR BOTH CIRCUITS
WAS NOT OBVIOUS. IF THIS WAS SO CLEARLY INDICATED THAT ANYONE
SKILLED

IN THE ART SHOULD HAVE SEEN IT, THE UNANSWERED AND I THINK
UNANSWERABLE

QUESTION REMAINS, WHY DID NOT LODGE AND STONE, BOTH ASSIDUOUSLY
SEARCHING FOR THE SECRET AND BOTH PREEMINENT IN THE FIELD, RECOGNIZE



THE FACT AND MAKE THE APPLICATION? THE BEST EVIDENCE OF THE NOVELTY
OF

MARCONI'S ADVANCE LIES NOT IN ANY JUDGMENT, SCIENTIFIC OR LAY, WHICH
COULD NOW BE FORMED ABOUT IT. IT IS RATHER IN THE CAREFUL, CONSIDERED
AND SUBSTANTIALLY CONTEMPORANEOUS JUDGMENTS, FORMED AND
RENDERED BY

BOTH THE PATENT TRIBUNALS AND THE COURTS WHEN YEARS HAD NOT
DISTORTED

EITHER THE SCIENTIFIC OR THE LEGAL PERSPECTIVE OF THE DAY WHEN THE
INVENTION WAS MADE. ALL OF THE REFERENCES NOW USED TO INVALIDATE
MARCONI WERE IN ISSUE, AT ONE TIME OR ANOTHER, BEFORE THESE
TRIBUNALS,

THOUGH NOT ALL OF THEM WERE PRESENTED TO EACH. THEIR UNANIMOUS
CONCLUSION, BACKED BY THE FACTS WHICH HAVE BEEN STATED, IS MORE
PERSUASIVE THAN THE MOST COMPETENT CONTRARY OPINION FORMED NOW
ABOUT

THE MATTER COULD BE.

IT REMAINS TO GIVE FURTHER ATTENTION CONCERNING STONE. ADMITTEDLY
HIS ORIGINAL APPLICATION DID NOT REQUIRE TUNING, IN MARCONI'S SENSE, OF
THE ANTENNA CIRCUIT, THOUGH IT SPECIFIED THIS FOR THE CLOSED ONE. HE
INCLUDED VARIABLE INDUCTANCE IN THE LATTER, BUT NOT IN THE FORMER.
HIS

DEVICE THEREFORE WAS, IN THIS RESPECT, EXACTLY THE CONVERSE OF LODGE.
BUT IT IS SAID HIS OMISSION TO SPECIFY THE FUNCTION (AS DISTINGUISHED
FROM THE APPARATUS WHICH PERFORMED IT) FOR THE ANTENNA CIRCUIT WAS
NOT

IMPORTANT, BECAUSE THE FUNCTION WAS IMPLICIT IN THE SPECIFICATION AND
THEREFORE SUPPORTED HIS LATER AMENDMENT, FILED MORE THAN A YEAR
FOLLOWING MARCONTI'S DATE, EXPRESSLY SPECIFYING THIS FEATURE FOR THE
OPEN CIRCUIT.

SUBSTANTIALLY THE SAME ANSWER MAY BE MADE TO THIS AS MR. JUSTICE
PARKER MADE TO THE CLAIM BASED ON LODGE. TUNING BOTH CIRCUITS, THAT
IS, INCLUDING IN EACH INDEPENDENT MEANS FOR VARIABLE ADJUSTMENT, WAS
THE VERY GIST OF MARCONI'S INVENTION. AND IT WAS WHAT MADE POSSIBLE
THE HIGHLY SUCCESSFUL RESULT. IT SEEMS STRANGE THAT ONE WHO SAW
NOT

ONLY THE PROBLEM, BUT THE COMPLETE SOLUTION, SHOULD SPECIFY ONLY
HALF

WHAT WAS NECESSARY TO ACHIEVE IT, NEGLECTING TO MENTION THE OTHER
AND

EQUALLY IMPORTANT HALF AS WELL, PARTICULARLY WHEN, AS IS CLAIMED,
THE

TWO WERE SO NEARLY IDENTICAL EXCEPT FOR LOCATION. THE VERY OMISSION



OF

EXPLICIT STATEMENT OF SO IMPORTANT AND, IT IS CLAIMED, SO OBVIOUS A
FEATURE IS EVIDENCE IT WAS NEITHER OBVIOUS NOR CONCEIVED. AND THE
FORCE OF THE OMISSION IS MAGNIFIED BY THE FACT THAT ITS AUTHOR, WHEN
HE

FULLY RECOGNIZED ITS EFFECT, FOUND IT NECESSARY TO MAKE AMENDMENT
TO

INCLUDE IT, AFTER THE FEATURE WAS EXPRESSLY AND FULLY DISCLOSED BY
ANOTHER. AMENDMENT UNDER SUCH CIRCUMSTANCES, PARTICULARLY WITH
RESPECT

TO A MATTER WHICH GOES TO THE ROOT RATHER THAN AN INCIDENT OR A
DETAIL

OF THE INVENTION, IS ALWAYS TO BE REGARDED CRITICALLY AND, WHEN THE
FOUNDATION CLAIMED FOR IT IS IMPLICIT EXISTENCE IN THE ORIGINAL
APPLICATION, AS IT MUST BE, THE CLEAREST AND MOST CONVINCING EVIDENCE
SHOULD BE REQUIRED WHEN THE EFFECT IS TO GIVE PRIORITY, BY BACKWARD
RELATION, OVER ANOTHER APPLICATION INTERMEDIATELY FILED.

APART FROM THE SIGNIFICANCE OF OMITTING TO EXPRESS A FEATURE SO
IMPORTANT, I AM UNABLE TO FIND CONVINCING EVIDENCE THE IDEA WAS
IMPLICIT IN STONE AS HE ORIGINALLY FILED. HIS DISTINCTION BETWEEN
"NATURAL" AND "FORCED" OSCILLATIONS SEEMS TO ME TO PROVE, IN THE
LIGHT

OF HIS ORIGINAL DISCLOSURE, NOT THAT "TUNING" OF THE ANTENNA CIRCUIT
AS

MARCONI REQUIRED THIS WAS IMPLICIT, BUT RATHER THAT IT WAS NOT
PRESENT

IN THAT APPLICATION AT ALL. IT IS TRUE HE SOUGHT, AS MARCONI DID, TO
MAKE THE ANTENNA CIRCUIT AT THE TRANSMITTER THE SOURCE OF WAVES OF
BUT

A SINGLE PERIODICITY AND THE SAME CIRCUIT AT THE RECEIVER AN ABSORBER
ONLY OF THE WAVES SO TRANSMITTED. BUT THE METHODS THEY USED WERE
NOT

THE SAME. STONE'S METHOD WAS TO PROVIDE "WHAT ARE SUBSTANTIALLY
FORCED

VIBRATIONS" IN THE TRANSMITTER'S ANTENNA CIRCUIT AND, AT THE RECEIVER,
TO IMPOSE "BETWEEN THE VERTICAL CONDUCTOR (THE ANTENNA) ... AND THE
TRANSLATING DEVICES (IN THE CLOSED CIRCUIT)(OTHER) RESONANT CIRCUITS
ATTUNED TO THE PARTICULAR FREQUENCY OF THE ELECTRO-MAGNETIC
WAVES WHICH

IT IS DESIRED TO HAVE OPERATE THE TRANSLATING DEVICES." IN SHORT, HE
PROVIDED FOR "TUNING," AS MARCONI DID, THE TRANSMITTER'S CLOSED
CIRCUIT, THE RECEIVER'S CLOSED CIRCUIT AND THE INTERMEDIATE CIRCUITS
WHICH HE INTERPOSED IN THE RECEIVER BETWEEN THE OPEN OR ANTENNA ONE
AND



THE CLOSED ONE. BUT NOWHERE DID HE PROVIDE FOR OR SUGGEST "TUNING,"
AS

MARCONI DID AND IN HIS MEANING, THE ANTENNA CIRCUIT OF THE
TRANSMITTER

OR THE ANTENNA CIRCUIT OF THE RECEIVER. FOR RESONANCE IN THE FORMER
HE

DEPENDED UPON THE INTRODUCTION, FROM THE CLOSED CIRCUIT, OF
"SUBSTANTIALLY FORCED ELECTRIC VIBRATIONS" AND FOR SELECTIVITY IN THE
LATTER HE USED THE INTERMEDIATE TUNED CIRCUITS. STONE AND MARCONI
USED

THE SAME MEANS FOR CREATING PERSISTENT OSCILLATION, NAMELY, THE USE
OF

THE SEPARATE CLOSED CIRCUIT; AND IN THIS BOTH ALSO DEVELOPED SINGLE
PERIODICITY TO THE EXTENT THE VARIABLE INDUCTANCE INCLUDED THERE
AND

THERE ONLY COULD DO SO. BUT WHILE BOTH CREATED PERSISTENT
OSCILLATION

IN THE SAME WAY, MARCONI WENT FARTHER THAN STONE WITH SINGLE
PERIODICITY AND SECURED ENHANCEMENT OF THIS BY PLACING MEANS FOR
TUNING

IN THE ANTENNA CIRCUIT, WHICH ADMITTEDLY STONE NOWHERE EXPRESSLY
REQUIRED IN HIS ORIGINAL APPLICATION. AND, SINCE THIS IS THE GIST OF

THE INVENTION IN ISSUE AND OF THE DIFFERENCE BETWEEN THE TWO, IT WILL
NOT DO TO DISMISS THIS OMISSION MERELY WITH THE STATEMENT THAT THERE
IS

NOTHING TO SUGGEST THAT STONE "DID NOT DESIRE TO HAVE THOSE CIRCUITS
TUNED." NOR INMY OPINION DO THE PASSAGES IN THE SPECIFICATIONS RELIED
UPON AS "SUGGESTING" THE "INDEPENDENT" TUNING OF THE ANTENNA
CIRCUITS

BEAR OUT THIS INFERENCE.

WHEN STONE STATES THAT "THE VERTICAL CONDUCTOR AT THE TRANSMITTER
STATION IS MADE THE SOURCE OF ... WAVES OF BUT A SINGLE PERIODICITY,"

I FIND NOTHING TO SUGGEST THAT THIS IS ACCOMPLISHED BY SPECIALLY
TUNING

THAT CIRCUIT, OR, IN FACT, ANYTHING MORE THAN THAT THIS CIRCUIT IS A
GOOD CONDUCTOR SENDING OUT THE SINGLE PERIOD WAVES FORCED INTO IT
FROM

THE CLOSED CIRCUIT. THE SAME IS TRUE OF THE FURTHER STATEMENT THAT
"THE TRANSLATING APPARATUS AT THE RECEIVING STATION IS CAUSED TO BE
SELECTIVELY RESPONSIVE TO WAVES OF BUT A SINGLE PERIODICITY" (WHICH
TUNING THE INTERMEDIATE AND/OR CLOSED CIRCUITS THERE ACCOMPLISHES),
SO

THAT "THE TRANSMITTING APPARATUS CORRESPONDS TO A TUNING FORK
SENDING



BUT A SINGLE MUSICAL TONE, AND THE RECEIVING APPARATUS CORRESPONDS
TO

AN ACOUSTIC RESONATOR CAPABLE OF ABSORBING THE ENERGY OF THAT
SINGLE

SIMPLE MUSICAL TONE ONLY." THIS MEANS NOTHING MORE THAN THAT THE
TRANSMITTER, WHICH INCLUDES THE ANTENNA, AND THE RECEIVER, WHICH
ALSO

INCLUDES THE ANTENNA, SEND OUT AND RECEIVE RESPECTIVELY A SINGLE
PERIOD

WAVE. IT DOES NOT MEAN THAT THE ANTENNA, IN EITHER STATION, WAS
TUNED,

IN MARCONT'S SENSE, NOR DOES IT SUGGEST THIS.

THE SAME IS TRUE OF THE OTHER PASSAGES RELIED UPON BY THE COURT FOR
SUGGESTION. NO WORD OR HINT CAN BE FOUND IN THEM THAT STONE
INTENDED

OR CONTEMPLATED INDEPENDENTLY TUNING THE ANTENNA. THEY MERELY
SUGGESTED, ON THE ONE HAND, THAT WHEN "THE APPARATUS" AT THE
RECEIVING

STATION IS PROPERLY TUNED TO A PARTICULAR TRANSMITTER, IT WILL
RECEIVE

SELECTIVELY MESSAGES FROM THE LATTER AND, FURTHER, THAT THE
OPERATOR

MAY AT WILL ADJUST "THE APPARATUS AT HIS COMMAND" SO AS TO
COMMUNICATE

WITH ANY ONE OF SEVERAL SENDING STATIONS; ON THE OTHER HAND, THAT
"ANY

SUITABLE DEVICE" MAY BE USED AT THE TRANSMITTER "TO DEVELOP THE
SIMPLE

HARMONIC FORCE IMPRESSED UPON" THE ANTENNA. "THE APPARATUS," AS
USED

IN THE STATEMENTS CONCERNING THE ADJUSTMENTS AT THE RECEIVING
STATION,

CLEARLY MEANS "THE APPARATUS AT HIS COMMAND," THAT IS, THE WHOLE OF
THAT STATION'S EQUIPMENT, WHICH CONTAINED IN THE INTERMEDIATE AND
CLOSED CIRCUITS, BUT NOT IN THE OPEN ONE, THE MEANS FOR MAKING THE
ADJUSTMENTS DESCRIBED. THERE IS NOTHING WHATEVER TO SUGGEST
INCLUDING

A TUNING DEVICE ALSO IN THE OPEN CIRCUIT. THE STATEMENT CONCERNING
THE

USE OF "ANY SUITABLE DEVICE" TO "DEVELOP THE SIMPLE HARMONIC FORCE
IMPRESSED UPON THE VERTICAL WIRE" MIGHT BE TAKEN, IN OTHER CONTEXT,
POSSIBLY TO SUGGEST MAGNIFYING THE IMPRESSED FORCE BY INSERTING A
DEVICE FOR THAT PURPOSE IN THE OPEN CIRCUIT AND THEREFORE TO COME
MORE



CLOSELY THAN THE OTHER PASSAGES TO SUGGESTING MARCONI'S IDEA. BUT
SUCH

A CONSTRUCTION WOULD BE WHOLLY STRAINED IN THE ABSENCE OF ANY
OTHER

REFERENCE OR SUGGESTION IN THE LONG APPLICATION TO SUCH A PURPOSE.
STANDING WHOLLY ALONE AS IT DOES, IT WOULD BE GOING FAR TO BASE
ANTICIPATION OF MARCONI'S IDEA UPON THIS LANGUAGE ONLY. THE MORE
REASONABLE AND, IN VIEW OF THE TOTAL ABSENCE OF SUGGESTION
ELSEWHERE,

THE ONLY TENABLE VIEW IS THAT THE LANGUAGE WAS INTENDED TO SAY, NOT
THAT STONE CONTEMPLATED INCLUDING ANY DEVICE FOR TUNING IN THE
OPEN

CIRCUIT, BUT THAT HE LEFT TO THE MECHANIC OR BUILDER THE CHOICE OF THE
VARIOUS DEVICES WHICH MIGHT BE USED, ACCORDING TO PREFERENCE, TO
CREATE

OR "DEVELOP," IN THE CLOSED CIRCUIT, THE FORCE TO BE IMPRESSED UPON THE
ANTENNA.

FINALLY, STONE WAS NO NOVICE. HE TOO WAS "A VERY EXPERT PERSON AND
ONE OF THE BEST MEN IN THE ART." NATIONAL ELECTRIC SIGNALLING CO. V.
TELEFUNKEN WIRELESS TEL. CO., 209 F. 856, 864(D.C.). HE KNEW THE
DIFFERENCE BETWEEN TUNED AND UNTUNED CIRCUITS, HOW TO DESCRIBE
THEM,

AND HOW TO APPLY THEM WHEN HE WANTED TO DO SO. HE USED THIS
KNOWLEDGE

WHEN HE SPECIFIED INCLUDING MEANS FOR TUNING IN HIS CLOSED CIRCUIT. HE
DID NOT USE IT TO SPECIFY SIMILARLY TUNING THE OPEN ONE. THE OMISSION,
IN SUCH CIRCUMSTANCES, COULD HARDLY HAVE BEEN INTENTIONAL. IN MY
OPINION HE DELIBERATELY SELECTED AN APERIODIC AERIAL, ONE TO WHICH
THE

MANY RECEIVING CIRCUITS HIS APPLICATION CONTEMPLATED COULD BE
ADJUSTED

AND ONE WHICH WOULD CARRY TO THEM, FROM HIS TRANSMITTER'S TUNED
PERIODICITY AND BY ITS FORCE ALONE, WHAT IT SENT FORWARD. IN SHORT,
STONE DELIBERATELY SELECTED AN UNTUNED ANTENNA, A TUNED CLOSED
CIRCUIT,

AND CONTROLLED THE PERIODICITY OF BOTH, NOT BY INDEPENDENT MEANS IN
EACH MAKING THEM MUTUALLY AND RECIPROCALLY ADJUSTABLE, BUT BY
IMPRESSING UPON THE UNTUNED ANTENNA THE FORCED PERIODICITY OF THE
CLOSED CIRCUIT. IT MAY BE THAT BY HIS METHOD HE ATTAINED RESULTS
COMPARABLE, OR NEARLY SO, TO THOSE MARCONI ACHIEVED. THE RECORD
DOES

NOT SHOW THAT HE DID SO PRIOR TO HIS AMENDMENT. IF HE DID, THAT ONLY
GOES TO SHOW HE ACCOMPLISHED IN CONSEQUENCE WHAT MARCONI DID, BUT
BY A



DIFFERENT METHOD. THAT BOTH HAD THE SAME "BROAD PURPOSE" OF
PROVIDING

A HIGH DEGREE OF TUNING AT BOTH STATIONS, AND THAT BOTH MAY HAVE
ACCOMPLISHED THIS OBJECT SUBSTANTIALLY, DOES NOT SHOW THAT THEY DID
SO

IN THE SAME WAY OR THAT STONE, BY HIS DIFFERENT METHOD, ANTICIPATED
MARCONIL

IN MY OPINION THEREFORE STONE'S AMENDMENT WAS NOT SUPPORTED BY
ANYTHING IN HIS ORIGINAL APPLICATION AND SHOULD NOT HAVE BEEN
ALLOWED.

AS PETITIONER SAYS, IT ADDED THE NEW FEATURE OF TUNING THE ANTENNA
AND

IN THAT RESPECT RESEMBLED THE AMENDMENT OF A FESSENDEN APPLICATION
HTO

INCLUDE THE TUNING OF THE CLOSED CIRCUIT." NATIONAL ELECTRIC
SIGNALLING CO. V. TELEFUNKEN WIRELESS TEL. CO., SUPRA. THE AMENDMENT
HERE SHOULD RECEIVE THE SAME FATE AS BEFELL THE ONE THERE INVOLVED.

STONE'S LETTERS TO BAKER, QUOTED IN THE COURT'S OPINION, SHOW NO MORE
THAN HIS ORIGINAL APPLICATION DISCLOSED. THERE IS NO HINT OR
SUGGESTION IN THEM OF TUNING THE ANTENNA CIRCUITS "INDEPENDENTLY"
AS

MARCONI DID. AND THE CORRESPONDENCE GIVES FURTHER PROOF HE
CONTEMPLATED INTRODUCING THE INDUCTANCE COIL (OR A DEVICE
EQUIVALENT IN

FUNCTION) INTO THE CLOSED CIRCUIT, BUT EXPRESSED NO IDEA OF DOING THE
SAME THING IN THE OPEN ONE.

IN MY OPINION THEREFORE THE JUDGMENT SHOULD BE REVERSED, IN SO FAR
AS
IT HOLDS MARCONI'S BROAD CLAIMS INVALID.

FN1 MARCONI V. BRITISH RADIO TEL. & TEL. CO., 27 T.L.R. 274; MARCONI
V. HELSBY WIRELESS TEL. CO., 30 T.L.R. 688; SOCIETE MARCONI V. SOCIETE
GENERALE, ETC., CIVIL TRIBUNAL OF THE SEINE, 3D CHAMBER, DEC. 24, 1912;
MARCONI WIRELESS TELEGRAPH CO. V. NATIONAL ELECTRIC SIGNALLING CO.,
213

F. 815(D.C.); MARCONI WIRELESS 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. BRITANNICA (14TH ED.) 869.

FN3 HIS EARLIEST AMERICAN PATENT, U.S. PATENT NO. 586,193, GRANTED
ON JULY 13,1897, LATER BECOMING REISSUE PATENT NO. 11,913, ISNOT IN



SUIT HERE. THAT PATENT DID NOT EMBRACE MANY OF THE CRUCIAL CLAIMS
HERE

INVOLVED AND ITS PRODUCT CANNOT COMPARE IN COMMERCIAL USEFULNESS
WITH

THAT OF THE PATENT IN SUIT.

FN4 COURTS CLOSER TO IT CHRONOLOGICALLY THAN WE ARE HAVE
CHARACTERIZED IT AS A "CONSPICUOUS ADVANCE IN WIRELESS TELEGRAPHY",;
HA

REAL ACCOMPLISHMENT" AND THE IDEAS INVOLVED IN THE PATENT WERE SAID
TO

"HAVE PROVEN OF GREAT VALUE TO THE WORLD," TO HAVE BROUGHT ABOUT
HAN

ENTIRELY NEW AND USEFUL RESULT," "A NEW AND VERY IMPORTANT
INDUSTRIAL

RESULT" AND "A WONDERFUL CONQUEST." "THE MARCONI PATENT STANDS OUT
AS

AN UNASSAILABLE MONUMENT UNTIL NEW DISCOVERIES ARE MADE." CF. THE
AUTHORITIES CITED IN NOTE 1, SUPRA.

FN5 HE WAS ONLY TWENTY-SIX YEARS OLD AT THE TIME HE APPLIED FOR THE
PATENT IN SUIT, BUT HE HAD ALREADY MADE SUBSTANTIAL CONTRIBUTIONS
TO

THE FIELD.

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

FN7 BRITISH PATENT TO LODGE NO. 29,505.
FN8 CF.NOTE 3 SUPRA.

FN9 U.S. PATENT TO TESLA NO. 649,621, MAY 15, 1900, DIVISION OF
645,576, MARCH 20, 1900(FILED SEPT. 2, 1897).

FN10 CF. TEXT INFRA.

FN11 CF.NOTE 1 SUPRA.

FN12 IBID.

FN13 TESLA IN FACT DID NOT USE HERTZIAN WAVES. HIS IDEA WAS TO MAKE
THE ETHER A CONDUCTOR FOR LONG DISTANCES BY USING EXTREMELY HIGH

VOLTAGE, 20,000,000 TO 30,000,000 VOLTS, AND EXTREMELY HIGH ALTITUDES,
30,000 TO 40,000 FEET OR MORE, TO SECURE TRANSMISSION FROM AERIAL TO



AERIAL. BALLOONS, WITH WIRES ATTACHED REACHING TO THE GROUND, WERE
HIS

SUGGESTED AERIALS. HIS SYSTEM WAS REALLY ONE FOR TRANSMITTING
POWER

FOR MOTORS, LIGHTING, ETC., TO "ANY TERRESTRIAL DISTANCE," THOUGH HE
INCIDENTALLY MENTIONS "INTELLIGIBLE MESSAGES." AS HE DID NOT USE
HERTZIAN WAVES, HE HAD NO SUCH PROBLEM OF SELECTIVITY AS MARCONI,
LODGE, STONE AND OTHERS WERE WORKING ON LATER.

.END:
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